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| . Backar ound

On February 10, 1997, NMFS received fromthe Oregon Departnment
of Transportation (ODOT) a biol ogi cal assessnment (BA) and

|l etter requesting formal conferencing for all proposed and on-
goi ng ODOT actions within the Rogue River Basin and South
Coast Basins of Oregon. The ODOT is the designated

non)Federal representative for transportation related actions
in Oregon that receive funds fromthe Federal Hi ghway

Adm nistration. Four species proposed for listing under the
Endangered Species Act (ESA) were considered in the BA. These
speci es are southern Oregon/northern California (SONC) coho
sal non, Oregon Coast coho sal non, Klamath Mountains Province
(KMP) steel head, and Oregon Coast steel head. Subsequent to
subm ssion of the BA, NMFS determ ned that Oregon Coast coho
sal non did not warrant listing at this tinme but did |Iist SONC
coho sal non as threatened under section 4 of the ESA (62 FR
24588; May 6, 1997). Oregon Coast steel head and KMP steel head
remai n under proposed rule (61 FR 41541; August 9, 1996).

Thi s opinion addresses the North Medford I nterchange project
(described in section Il below) which is one of a host of
actions included in the South Coast Basins Programmtic BA.
Due to timng constraints associated with the North Medford
action, ODOT has requested that NMFS provide a biol ogical and
conference opinion separate fromthe other actions included in
the BA. Two of the four species addressed in the BA do occur
in the proposed action area; these two species are SONC coho
sal nron and KMP steel head. Therefore, this opinion constitutes
formal consultation for SONC coho sal non and a fornal
conference for KMP steel head.

The objective of this opinion is to deterni ne whether the
proposed North Medford Interchange project is likely to

j eopardi ze the continued existence of SONC coho sal non
(Onchor hynchus ki sutch) and KMP steel head (O. nykiss). Wile
this opinion evaluates effects of the proposed action on

Paci fic sal nonid habitat, critical habitat has not been
proposed or designated for these species and therefore
concl usi ons regardi ng destruction or adverse nodification of
critical habitat are not included in this opinion.

1. Pr oposed Acti on

The proposed action would occur in the interior Rogue River
Vall ey in Jackson County near Medford, Oregon. The specific
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wat er body affected by this action is Bear Creek, a tributary
to the Rogue River. This project would entail construction of
a free right-turn [ane from Crater Lake H ghway (OR 62) to the
sout hbound | anes of Interstate 5 (1-5) and wi dening the OR 62
bri dge over Bear Creek. A retaining wall would be built to
support the w dened on-ranp for the southbound nerge | ane and
t he Bear Creek G eenway bi ke path. An existing wood truss

bri dge on an abandoned haul road would be renpved and the
streanmbank contoured to increase the flood capacity of Bear
Creek in the action area. For scour protection, the entire
channel under the OR 62 bridge would be reinforced with a
concrete apron installed below the channel thalweg. Rocks
woul d be randomy set in the top |ayer of concrete to collect
and retain natural river bed material. The bridge w dening,
retaining wall construction and renoval of the wood truss
bridge would require in-water work. AlIl work in the stream
channel woul d be acconplished within the Oregon Department of
Fish and Wldlife' s prescribed in-water work period of June
15 through Septenber 15 and would be conpleted in 1997.

111, Bi ol ogical Information and Critical Habitat

The listing status, biological information, and critical
habitat el enments for SONC coho sal non and KMP steel head are
described in Attachnent 1. MWhile critical habitat has not
been designated or proposed, the attachnment describes
potential critical habitat elenments for these ESUs.

| V. Eval uati ng Proposed Acti ons

The standards for determ ning jeopardy are set forth in
Section 7(a)(2) of the ESA as defined by 50 C.F. R Part 402
(the consultation regulations). Attachnent 2 describes how
NMFS applies the ESA jeopardy standards to consultations on
Federal actions.

As described in Attachnent 2, the first steps in applying the
ESA j eopardy standards are to define the biological

requi rements of the ESU and to describe the |isted species’
current status as reflected by the environnental baseline. In
t he next steps, NMFS jeopardy anal ysis considers how proposed
actions are expected to directly and indirectly affect
specific environnmental factors that define properly
functioning aquatic habitat essential for the survival and
recovery of the species. This analysis is set within the dual
context of the species’ biological requirenents and the
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exi sting conditions under the environnmental baseline (defined
in Attachnent 1). The analysis takes into consideration an
overal |l picture of the beneficial and detrinmental activities
taki ng place within the action area. |If the cunulative
actions are found to jeopardize the |isted species then NMFS
must identify any reasonable and prudent alternatives to the
proposed acti on.

A. Bi ol ogi cal Requirenments

For this consultation, NMFS finds that the biological
requirenents of the listed and proposed ESUs are best
expressed in ternms of environnental factors that define
properly functioning freshwater aquatic habitat necessary for
survival and recovery of the ESUs. |[Individual environnental
factors include water quality, habitat access, physical

habi tat el ements, and channel condition. Properly functioning
wat er sheds, where all of the individual factors operate
together to provide healthy aquatic ecosystens, are al so
necessary for the survival and recovery of the listed and
proposed ESUs. This information is sunmarized in Attachnent
1.

B. Envi ronnment al Basel i ne

Current range-wi de status of ESUs under environnental
baseline.

NMFS descri bed the current popul ation status of the SONC coho
salmon ESU in its status review (Weitkanp et al. 1995) and in
the final rule (62 FR 24588; May 6, 1997). This ESU is
conposed of popul ati ons between Punta Gorda (California) and
Cape Bl anco (Oregon). The bul k of coho sal non production in
this ESU currently consists of stocks fromthe Rogue River,
Klamath River, Trinity River, and Eel River basins. The Smth
River, Mad River and Redwood Creek in California and the Elk
River in Oregon are known to support snmaller popul ati ons.
Regul ar escapenent data is very limted for this ESU In the
absence of adequate popul ati on data, aquatic habitat condition
provi des a neans of evaluating the status of SONC coho sal non
for the environnmental baseline assessnent. Attachnment 1

provi des further discussion regarding the current range-w de
status of this ESU.



The current range-w de status of KMP steel head is described in
Busby et al. (1994) and is summarized in Attachnment 1. This
ESU occupies river basins fromthe Elk River in Oregon to the
Klamath and Trinity Rivers in California, inclusive. As with
t he SONC coho sal non, popul ation data is not adequate and
therefore habitat condition is used as a neans of eval uating
the status of KMP steel head for the environnmental baseline
assessnent .

Current status of listed/proposed ESUs under environnent al
baseline within the action area

The action area is defined as “all areas to be affected
directly or indirectly by the Federal action and not nerely
the i nmmedi ate area involved in the action” (50 CFR 402.02).
The general action area can be defined as the area downstream
fromthe project site on Bear Creek to its confluence with
the Rogue River. A nore specific action area is Bear Creek
bet ween stream mles 8 and 9.

Bear Creek and associated tributaries do provide spawni ng and
rearing habitat for SONC coho sal non and KMP st eel head.

VWil e historically present, few natural spawni ng SONC coho
sal non are found in the Bear Creek drainage today (Jerry Vogt,
Bi ol ogi st, Oregon Departnment of Fish and Wldlife, pers.
comm ). KMP steel head do spawn in tributaries of Bear Creek
upstream of the action area, which functions as a mgratory
corridor for these species. The immediate action area is
heavily urbani zed and therefore channelized, sparsely

veget ated, and is severely dewatered by upstream di versions
during the sunmer nonths. Summer water tenperatures are
typically too high for sal nonids, reaching as much as 80° in
sonme years.

Based on the best information avail able on the current status
of the three proposed/listed ESUs rangew de (Attachnment 1) and
within the action area, the information avail abl e regarding
popul ati on status, popul ation trends, and genetics (see
Attachment 2), and the poor environnmental baseline conditions
within the action area, NMFS concludes that not all of the

bi ol ogi cal requirenments of the proposed and |isted ESUs within
the action area are currently being nmet under the

envi ronment al baseline. Thus, actions that do not retard
attai nment of properly functioning aquatic conditions when
added to the environnental baseline would not jeopardize the
continued exi stence of anadronpus sal nonids (i.e. actions that
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per manent |y degrade anadronmous sal noni d habitat woul d
j eopardi ze the continued existence of these species).

V. Anal ysis of Effects

A. Ef fects of Proposed Action

The effects determnation in this opinion were nade using a
nmet hod for evaluating current aquatic conditions (the

envi ronnment al baseline) and predicting effects of actions on
them This process is described in the docunent “Making ESA
Determ nations of Effect for Individual or G ouped Actions at
t he Watershed Scal e” (NMFS 1996). This assessnment net hod was
desi gned for the purpose of providing adequate information in
a tabular formfor NMFS to determ ne the effects of actions
subject to consultation. The effects of actions are expressed
in terns of the expected effect (restore, maintain, or
degrade) on each of approximately 12 aquatic habitat factors
in the project area.

The results of the conpleted checklist for the proposed action
provi des a basis for determ ning the overall effects on the
environmental baseline in the action area. The action covered
in this opinion was shown to maintain environnental factors
over the long-term (nore than one year) that could potentially
be affected by the proposed project (see Table 1 bel ow).

Sedi ment inputs to Bear Creek are likely to result fromthe
proposed action due to in-water work, but are expected to be
tenporary and | ocalized. A nunber of nmeasures woul d be

i npl emented to reduce sedi nentation. These measures include
in-water work during |lowest flows and within coffer dans,

st aked straw bal es and sedi nent fenci ng where needed, ditching
and di ki ng bel ow cut slopes to redirect runoff, and other
measures to mnimze excess sedinment inputs. Sonme vegetation
woul d be renoved that would not be replaced at the project
site, but some replanting of willows and/or red alder would be
conpleted at the site. For mtigation, plantings would occur
upstream that are expected to contribute nore to the function
of riparian vegetation than could be acconplished in the

i mredi ate action area due to channelization and urbanization
of this area.

Wth inplenmentati on of erosion control neasures and replanting
of vegetation both at the project site and upstream it is
expected that the existing environnmental baseline would be

mai nt ai ned over the long-term However, short-lived adverse



effects such as tenporary increases in sediment and heavy
equi pnment operation in the channel have the potential to
result in incidental take. NMS expects this to be mtigated
by the |ikely absence of |isted/ proposed species due to
expected high water tenperatures during the sunmer in-water
wor k wi ndow.



Table 1. Summary checklist of environnmental baseline and
effects of the North Medford Interchange on rel evant
indicators. Short term (less than one year) inpacts on

rel evant indicators are indicated by (-) and are not expected
to alter the existing environmental baseline.

ENVI RONVENTAL BASELI NE EFFECTS OF THE ACTI ON(S)
PATHWAYS:
| NDI CATORS Proper | yl At Risk! Not Restor e’ Mai nt ai n Degradel
Functionin Propr. 1 1
g Functionin
g
Water Quality:
Temperature X X

Sediment X X(-)
Habitat Access:

Physical Barriers X X
Habitat Elements;

Substrate X X(-)

Large Woody Debris X X

Pool Frequency X X

Pool Quality X X

Off-channel Habitat X X
Channel Conditions:;

Streambank Cond. X X()

Floodplain X X(-)
Connectivity
Watershed Conditions: X X

Disturbance History

Riparian Reserves X X

+ These three categories of function (“properly functioning”, “at risk”, and “not properly functioning”) and

the three effects (“restore”, “maintain”, and “degrade”) are defined for each indicator in NMFS (1996).



B. Cunul ati ve Effects

Cunul ative effects are defined in 50 CFR 402.02 as "t hose
effects of future State or private activities, not involving
Federal activities, that are reasonably certain to occur
within the action area of the Federal action subject to
consultation.”™ For the purposes of this analysis, the action
area enconpasses the project site on Bear Creek downstreamto
its confluence with the Rogue River. Future Federal actions,
i ncludi ng the ongoing operation of hydropower systens,

hat cheries, fisheries, and | and managenent activities are
bei ng (or have been) reviewed through separate section 7
consul tation processes. |In addition, non-Federal actions that
require authorization under section 10 of the ESA will be
evaluated in section 7 consultations. Therefore, these
actions are not considered cunulative to the proposed acti on.
NMFS is not aware of any future new (or changes to existing)
State and private activities within the action area that would
cause greater inpacts to |listed species than presently occurs.
NMFS assunmes that future private and State actions will
continue at simlar intensities as in recent years.

VI . Concl usi on

NMFS has determ ned that, based on the available information,
the North Medford Interchange project is not likely to

j eopardi ze the continued existence of SONC coho sal non or KM
st eel head. NMFS used the best avail able scientific and
commercial data to apply its jeopardy analysis (described in
Attachment 2), when analyzing the effects of the proposed
action on the biological requirenents of the species relative
to the environnental baseline (described in Attachment 1) ,
together with cunul ative effects. NWS applied its eval uation
met hodol ogy (NMFS 1996) to the proposed action and found that
it would cause m nor, short-term adverse degradation of
anadronmous sal noni d habitat due to sedi nent inpacts, and

possi bly cause direct incidental take during in-water work.
However, the proposed action is not expected to result in
further degradation of aquatic habitat over the |long term or
result in substantial incidental take. High water
tenperatures during the sumrer in-water work w ndow would
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i kely preclude the presence of SONC coho sal non or KMP

steel head. Thus, the effects of the proposed action would not
reduce prespawni ng survival, egg-to-snolt survival, or
upstreanm downstream m gration survival rates to a | evel that
woul d appreciably dimnish the |ikelihood of survival and
recovery of these species.

VI, Conservati on Recommendati ons

Section 7 (a)(1) of the ESA directs Federal agencies to
utilize their authorities to further the purposes of the ESA
by carrying out conservation prograns for the benefit of the
t hreat ened and endangered species. Conservation
reconmendati ons are discretionary nmeasures suggested to

m nimze or avoid adverse effects of a proposed action on
|isted species, to mnimze or avoid adverse nodification of
critical habitat, or to devel op additional information. NMFS
finds that the general mnim zation/avoi dance neasures and
Site specific neasures, as described in the BA, are sufficient
and therefore we do not recommend any further conservation
measures at this tine.

| X. Rei nitiati on of Consultation

Consultation nmust be reinitiated if: the anount or extent of
taki ng specified in the Incidental Take Statenent is exceeded,
or is expected to be exceeded; new information reveals effects
of the action may affect |isted species in a way not
previously considered; the action is nmodified in a way that
causes an effect on |listed species that was not previously
considered; or, a new species is listed or critical habitat is
desi gnated that may be affected by the action (50 CFR 402.16).

X. Ref er ences

Section 7(a)(2) of the ESA requires biological opinions to be
based on "the best scientific and comrercial data avail able.™
This section identifies the data used in developing this
opi ni on.

Busby, P.J., T.C. Wainwight, G J. Bryant, L.J. Lierheiner,
R S. Waples, F.W Waknitz, and |I.V. Lagomarsino. 1996.
Status review of west coast steel head from Washi ngt on,
| daho, Oregon, and California. U.S. Dep. Commer., NOAA
Tech. Menp. NMFS- NWFSC- 27, 261 p.



NMFS (National Marine Fisheries Service) 1996. Making
Endangered Species Act determ nations of effect for
i ndi vi dual and grouped actions at the watershed scale.
Habi t at Conservati on Program Portland, Oregon.

Weitcamp, L.A, T.C. Wainwight, GJ. Bryant, G B. M/ ner,
D.J. Teel, R G Kope, and R S. Waples. 1995. Status
revi ew of coho sal non from Washi ngt on, Oregon, and
California. U S. Dep. Comrer., NOAA Tech Menp. NMFS-
NWESC- 24, 258 p.

Xl . | nci dental Take Statenent

Sections 4 (d) and 9 of the ESA prohibit any taking (harass,
harm pursue, hunt, shoot, wound, kill, trap, capture,
collect, or attenpt to engage in any such conduct) of |isted
species without a specific permt or exenption. Harmis
further defined to include significant habitat nodification or
degradation that results in death or injury to |listed species
by significantly inpairing behavioral patters such as
breedi ng, feeding, and sheltering. Harass is defined as
actions that create the |ikelihood of injuring |isted species
to such an extent as to significantly alter normal behavior
patterns which include, but are not limted to, breeding,
feedi ng, and sheltering. Incidental take is take of |isted
ani mal species that results from but is not the purpose of,

t he Federal agency or the applicant carrying out an otherw se
| awful activity. Under the ternms of section 7(b)(4) and
section 7(0)(2), taking that is incidental to, and not

i ntended as part of, the agency action is not considered
prohi bited taking provided that such taking is in conpliance
with the ternms and conditions of this incidental take

st at enent .

An incidental take statenment specifies the inpact of any

i ncidental taking of endangered or threatened species. It
al so provi des reasonabl e and prudent measures that are
necessary to mnimze inpacts and sets forth ternms and
conditions with which the action agency must conply in order
to i nplenent the reasonabl e and prudent measures.

A. Amount or Extent of the Take

The NMFS antici pates that the action covered by this
Bi ol ogi cal Opinion (North Medford Interchange project) has
nore than a negligible |likelihood of resulting in incidental
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t ake of SONC coho sal non and KMP steel head because of
detrinental effects fromincreased sedinent |evels and the
potential for direct incidental take during in-water work.
Effects of actions such as these are |argely unquantifiable
in the short term and are not expected to be neasurabl e as
|l ong-termeffects on the species' habitat or popul ation

| evels. Therefore, even though NMFS expects sone | ow | evel
incidental take to occur due to the actions covered by this
Bi ol ogi cal Opinion, the best scientific and comrercial data
avail abl e are not sufficient to enable NMFS to estimte a

specific ampunt of incidental take to the species itself. In
i nstances such as these, the NMFS designates the expected
| evel of take as "unquantifiable.” Based on the information

in the BA, NMFS anticipates that an unquantifiable amunt of
i nci dental take could occur as a result of the actions covered
by this Biological Opinion.

B. Reasonabl e and Prudent Measures

The NMFS believes that the foll ow ng reasonabl e and prudent
measure(s) are necessary and appropriate to mnim zing take of
SONC coho sal non and KMP st eel head.

1. The ODOT shall mnim ze degradati on of aquatic habitat in
Bear Creek resulting from sedi nentation and riparian
veget ati on renoval

2. The ODOT shall mnimze the potential for direct
i nci dental take of SONC coho sal non and KMP st eel head due
to sedi nentati on and operation of heavy equipnent in the
stream channel

3. The ODOT shall replace or mtigate for lost riparian
veget ati on.

C. Terns and Conditi ons

In order to be exenpt fromthe prohibitions of section 9 of

t he ESA, ODOT nust conply with the followi ng terns and

condi tions, which inplenent the reasonabl e and prudent
measures descri bed above. These terms and conditions are non-
di scretionary.
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la.

1b.

2a.

2b.

3a.

3b.

All site specific erosion control measures listed in the
BA for the North Medford |Interchange project shall be
i mpl enent ed.

Al l general mnim zation/avoi dance nmeasures listed in the

addendum to the BA shall be applied.

Al work within the active flow ng channel (in-water
wor k) shall occur between June 15 and Septenber 15.

Fi sh passage around the action area shall be maintained
at all tines.

Repl ace as nuch riparian vegetation at the project site
as i s practicable.

| mpl enment mitigation plan listed in the BA for riparian
veget ati on plantings upstream of the action area.
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| . Speci es Addressed in this Attachment

The Umpqua River (UR) cutthroat trout (Oncorhynchus clarki clarki)
Evol utionarily Significant Unit (ESU)1 is |listed as endangered
under the Endangered Species Act (ESA) by the National Marine
Fi sheries Service (NMFS) (August 9, 1996, 61 FR 41514). The
UR cutthroat trout ESU includes three life fornms --

anadr onous, potanodronous, and resident fish -- occurring

bel ow natural, inpassable barriers in the Unpqua Basin

(sout hwestern Oregon). This ESU occupies the mai nstem Unpqua
Ri ver, North Unpqua River, South Umpqua River, and their
respective tributaries, residing below long-term naturally

i npassabl e barriers.

On May 6, 1997, NMFS determ ned that the Oregon Coast (OC)
coho sal non (Oncorhynchus ki sutch) ESU' was not warranted for
listing under the ESA (62 FR 24588). This ESU occupies river
basi ns on the Oregon coast north of Cape Bl anco, excl uding
rivers and streams that are tributaries of the Col unmbia River.
Evi dence exists of genetic differentiation within this ESU,
al though currently there is no clear geographic pattern to
this differentiation (Witkanp et al. 1995). Except for the
Umpgua Ri ver, which extends through the Coast Range to drain
t he Cascade Mountains, rivers within the range of this ESU are
conparatively short and have their headwaters in the Coast
Range Mount ai ns. These rivers have a single peak flow in
Decenber or January and relatively low flowin |ate sunmer.
Oregon Coast coho sal non are caught primarily in Oregon marine
waters (Weitkanp et al. 1995).

The Sout hern Oregon/northern California (SONC) coho sal mon (O
ki sutch) ESU' has been listed as threatened under the ESA by
the NMFS (May 6, 1997, 62 FR 24588). The SONC coho sal non
occur between Cape Bl anco, Oregon, and Punta Gorda,

Cal i fornia.

The Kl amath Mount ai ns Province (KMP) steel head (O nykiss)
ESU' has been proposed for listing as threatened under the ESA
by the NMFS (March 16, 1995, 60 FR 14253). The final decision

L For purposes of conservation under the Endangered Species Act, an
Evolutionarily Significant Unit (ESU) is a distinct popul ation segnent that is
substantially reproductively isolated fromother conspecific population units
and represents an inportant conponent in the evolutionary |egacy of the
speci es (Wapl es 1991).



whet her to list this species has been deferred to February
1998 (62 FR 43974; August 18, 1997). The KMP steel head occur
bet ween Cape Bl anco, Oregon, and the Klamath Ri ver Basin
(inclusive) in California.

The Oregon Coast (OC) steel head (Oncorhynchus nykiss) ESU' was
proposed as threatened under the ESA by the NMFS (August 9,
1996, 61 FR 41541). The NMFS issued a six-nonth extension for
a final listing determ nation for OC steel head based on
substantial scientific disagreenent regarding the sufficiency
and accuracy of data relevant to listing this ESU (August 18,
1997, 62 FR 43974). This ESU occupies river basins on the
Oregon coast north of Cape Bl anco, excluding rivers and
streans that are tributaries of the Colunbia River

Ot her sal non and steel head ESUs have al so been proposed for
l'isting. However, this docunent focuses on the anadronous
sal noni ds specified above in river basins that drain into the
Paci fic Ocean between the Col unbia River, Oregon, and Punta
Gorda, California

1. Critical Habit at

Section 4(a)(3)(A) of the ESA requires that, to the extent
prudent and determ nable, critical habitat be designated

concurrently with the listing of a species. I n nost cases
t he substantive protections of critical habitat designations
are duplicative of those of I|istings. However, in cases in

which critical habitat designation is deemed essential to the
conservation of the species, such a designation could warrant
a higher priority.

UR cutthroat trout critical habitat has been proposed (62 FR
40786; July 30, 1997) and includes: The Unpqua River from a
straight |line connecting the west end of the South jetty and
the west end of the North jetty and including all Urpqua River
estuarine areas (including the Smth River) and tributaries
proceedi ng upstream fromthe Pacific Ocean to the confluence
of the North and South Unpqua Rivers; the North Urpqua River,
including all tributaries, fromits confluence with the

mai nstem Umpqua River to Toketee Falls; the South Unpqua
River, including all tributaries, fromits confluence with the
mai nstem Unpqua River to its headwaters (including Cow Creek
tributary to the South Unpqua River). Critical habitat

i ncludes all waterways bel ow | ongst andi ng, natural inpassable
barriers (i.e., natural water falls in existence for over
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several hundred years). Such areas represent the current
freshwat er and estuarine range of the |listed species.

Critical habitat has not yet been determ ned for |listed coho

sal non or proposed steel head. At the tinme of the listing
proposal s, the NMFS had not conpleted the anal ysis necessary
to propose critical habitat. To avoid delaying the listing

proposal, the NMFS stated its intent to propose critica
habitat in a separate rul emaki ng for OC coho sal mon (July 25,
1995, 60 FR 38011), SONC coho salnmn (July 25, 1995, 60 FR
38011), OC steel head (August 9, 1996, 61 FR 41559), and KW
steel head (March 16, 1995, 60 FR 14253; August 9, 1996, 61 FR
41559).

L1 Species Life Hi story and Popul ati on Trends
A. Unmpgqua Ri ver Cutthroat Trout

1. Life History

a. Life Forms. Cutthroat trout have evolved to exploit
habitats | east preferred by other sal nonid species (Johnston
1981) . The life history of UR cutthroat trout is probably
the nost conplex and flexible of any Pacific sal nonid. Three
life-history forns have been reported in the Umpqua Ri ver

Basi n: anadronmous, potanodronmous (river-mgrating), and
resident (Trotter 1989; Loom s and Anglin 1992; Loom s et al.
1993). I nformati on on these three life fornms is sunmari zed
bel ow. Addi tional details of the coastal cutthroat trout
life history and ecology can be found in published reviews by
Paul ey et al. (1989), Trotter (1989), Behnke (1992), and
Johnson et al. (1994).

(1) Anadronpus cutthroat trout. The anadromous |life form
mgrates fromfresh water to the ocean, then back to fresh
water as an adult to spawn. Unl i ke ot her anadronous

sal noni ds, anadronmous cutthroat trout do not over-winter in
the ocean and only rarely nmake | ong extended m grations across

| arge bodies of water. They mgrate in the nearshore nmarine
habitat and usually remain within 10 km of [and (Sumer 1972,
G ger 1972, Jones 1976, Johnston 1981). Whi | e nost

anadronous cutthroat trout enter seawater as two- or three-
year-old fish, some may remain in fresh water for up to five
years before entering the ocean (Sumer 1972, G ger 1972).



(2) Potanodronmous cutthroat trout. The potanodronous life
form undertakes freshwater m grations of varying |length

wi t hout entering the ocean, and is sonetinmes referred to as
“fluvial." Pot anodr onmous cutthroat trout mgrate only into
rivers and | akes (Ni cholas 1978; Tomasson 1978; Moring et al.
1986; Trotter 1989), even when they have access to the ocean

(Tomasson 1978). The potanodronous life formis nost common
inrivers with physical barriers to anadronmous fish (Johnson
et al. 1994), but have al so been docunented bel ow barriers in

t he Rogue River (Tomasson 1978) and the Unpqua River (Johnson
et al. 1994).

(3) Resident cutthroat trout. The resident life form does
not mgrate |ong distances; instead, they remain in upper
tributaries near spawning and rearing areas and maintain small
home territories throughout their life cycle (Trotter 1989).
Resi dent cutthroat trout have been observed in the upper
Umpgua Ri ver drainage (Roth 1937, FCO and OSGC 1946, ODFW
1993). During a radio tagging study, Waters (1993) found
that fish smaller than 180 mm mai ntai ned hone ranges of |ess
than 14 neters of stream | ength and noved about an average
total distance of 27 meters during the study. Fi sh | arger
t han 180 mm had honme ranges of about 76 neters of stream

| ength and noved and average total distance of about 166
neters. This study was conducted in three tributaries of
Rock Creek on the North Unpqua River drainage.

b. Spawni ng and Reari ng. Cutthroat trout generally spawn
in the tails of pools located in small tributaries at the
upper limt of spawning and rearing sites of coho sal non and

st eel head. Stream conditions are typically | ow stream
gradient and |l ow flows, usually less than 0.3 n#/ second during
t he sumrer (Johnston 1981). Spawni ng tim ng vari es anong

streanms, but generally occurs between Decenber and May, with a
peak in February (Trotter 1989).

Cutthroat trout are iteroparous and have been docunented to
spawn each year for at |east five years (G ger 1972).

However, some cutthroat trout do not spawn every year (G ger
1972), and sone remain in fresh water for at |east a year
before returning to seawater (G ger 1972, Tomasson 1978).
Spawners nmay experience high post-spawning nortality due to
wei ght | oss of as nuch as 38% of pre-spawni ng mass ( Summer
1953) and other factors (Cranmer 1940, Summer 1953, G ger 1972,
Scott and Crossman 1973).



Eggs begin to hatch within six to seven weeks of spawning,
dependi ng on water tenperature. Alevins remain in the redds
for a few additional weeks and energe as fry between March and
June, with peak energence in md-April (G ger 1972, Scott and
Crossman 1973). New y enmerged fry are about 25 mm | ong.
They prefer low velocity margi ns, backwaters, and side
channel s, gradually noving into pools if conpeting species are

absent. Coho fry will drive the smaller cutthroat fry into
riffles, where they will remain until decreasing water
tenperatures reduce the aggressiveness of the coho fry (Stolz
and Schnell, 1991). Cutthroat trout overw nter in pools

near | og jans or overhangi ng banks (Bustard and Narver 1975).

C. Parr Movenents. After enmergence fromredds, cutthroat
trout juveniles generally remain in upper tributaries until

t hey are one year of age, when they may begin extensive
novenents up and down streans. Di rect ed downstream novenent
by parr usually begins with the first spring rains (G ger
1972), but has been docunmented in every nonth of the year
(Summer 1953, 1962, 1972; G ger 1972; Miring and Lantz 1975;
Johnston and Mercer 1976; Johnston 1981). As an exanpl e,
from 1960 to 1963 (Lowry 1965) and from 1966 to 1970 (G ger
1972) in the Al sea River drainage, |arge downstream m grations
of juvenile fish began in md-April with peak novenent in md-

May . Sonme juveniles (parr) even entered the estuary and
remai ned there over the summer, although they did not snolt
nor mgrate to the open ocean (G ger 1972). In Oregon,

upstream novenent of juveniles fromestuaries and mainstemto
tributaries begins with the onset of winter freshets during
Novenber, Decenber, and January (G ger 1972, Mring and Lantz
1975). At this tinme, these one year and ol der juvenile fish
averaged | ess than 200 mmin | ength.

d. Snol tification. Time of initial seawater entry of
snmol ts bound for the ocean varies by locality and nay be
related to marine conditions or food sources (Lowy 1965,
1966; G ger 1972; Johnston and Mercer 1976; Trotter 1989).

I n Washi ngton and Oregon, entry begins as early as March,
peaks in md-May, and is essentially over by m d-June (Sumer
1953, 1972; Lowry 1965; G ger 1972; Miring and Lantz 1975;
Johnston 1981). Seaward m gration of smolts to protected
areas appears to occur at an earlier age and a smaller size
than to nore exposed areas. On the | ess protected Oregon
coast, cutthroat trout tend to mgrate at an ol der age (age



three and four) and at a size of 200-255 mm (Lowy 1965, 1966;
G ger 1972).

e. Tim ng of Umpqua River Snolt M grations. Trap data from
seven | ocations in the North Umqua River in 1958 and from
three locations in Steanboat Creek (a tributary of the North
Umpgua Ri ver downstream of Soda Springs Dam between 1958 and
1973 indicate that juvenile novenent is simlar to that
reported by Lowy (1965) and G ger (1972) in other Oregon

coastal rivers. Movenent peaked in May and June, with a
sharp decline in July, although sone juveniles continued to be
trapped t hrough Septenber and October. It is unknown whet her

UR cutthroat trout juveniles mgrate fromthe upper basin
areas to the estuary, but it seens unlikely considering the
di stance (well over 185 km and the river conditions. The
average August river tenperature at W nchester Dam (on the
North Umpqua River immedi ately upstream of the Interstate 5
hi ghway bridge) since 1957 is 23.3°C (ODFW 1993).

f. Estuary and Ocean M gration. M gratory patterns of sea-
run cutthroat trout differ fromPacific salnon in two nmgjor
ways: (1) few, if any, cutthroat overwinter in the ocean

and (2) the fish do not usually make | ong open-ocean

m grations, although they may travel considerabl e distances

al ong the shoreline (Johnston 1981, Trotter 1989, Paul ey et
al. 1989). Studies by G ger (1972) and Jones (1973, 1974,
1975) indicated that cutthroat trout, whether initial or
seasoned m grants, remmined at sea an average of only 91 days,
with a range of 5 to 158 days.

g. Adult Freshwater M grations. In the Unmpqua River, it is
reported (ODFW 1993) that cutthroat trout historically began
upstream mgrations in |ate June and continued to return

t hrough January with binodal peaks in late-July and October.

G ger (1972) reported a simlar return pattern, but with
slightly |l ater nodal peaks (m d-August and | ate-COctober to

m d- Novenmber) on the Al sea River.

h. Food. In streans, cutthroat trout feed mainly on
terrestrial and aquatic insects that conme to themin the
drift. In the mari ne environnent, cutthroat trout feed

around gravel beaches, off the nouths of small creeks and
beach trickles, around oyster beds and patches of eel grass.
They primarily feed on anphi pods, isopods, shrinp,



sti ckel back, sand | ance and other small fishes (Stolz and
Schnel | 1991).

2. Popul ati on Trends

W nchester Dam counts are currently the best quantitative
measure of cutthroat trout abundance in the Unpqua River basin
(Table 1). Al t hough the damis | ocated on the North Unpqua
Ri ver, there are several reasons to believe that the North
Unpqua River has |arger and healthier popul ations of cutthroat
trout than the South Umpqua River (see Final Rule, August 9,

1996, 61 FR 41514). There have been no recently published
popul ati on surveys of cutthroat trout in the Unmpgqua River
basi n. Currently there is no information avail abl e that

indicates that any life formof cutthroat trout is nore
abundant in the mainstem Umpqua River (including the Smth
Ri ver) or South Unpqua River than in the North Unpqua River.

Tabl e 1.

Nunmbers of returning adult anadronous cutthroat trout
passi ng W nchester Dam on the North Umpqua River from 1946 to
1995, and rel eases of Alsea River hatchery cutthroat trout
i mmedi ately bel ow Wnchester Dam from 1961 to 1976, in Smth
River from 1975 to 1993, and in Scholfield Creek from 1982 to
1993 (Loom s et al. 1993 & pers. comm).



Nurmber of snolts Nunber of snmolts Nunber of snmolts Nunber of
rel eased bel ow rel eased in rel eased in returning adults

Year W nchester Dam Smth River Schol field O eek

1946 - - - 1,138
1947 - - - 974
1948 - - - 437
1949 - - - 439
1950 - - - 664
1951 - - - 1,508
1952 - - - 761
1953 - - - 1,838
1954 - - - 706
1955 - - - 960
1956 - - - 982
1957 - - 3 87
1958 - - - 108
1959 - - - 48
1960 - - - 106
1961 5, 000 - - 306
1962 10, 000 - - 308
1963 10, 000 - - 142
1964 10, 000 - - 420
1965 20, 000 - - 796
1966 20, 000 - - 2,364
1967 20, 000 - - 2,200
1968 20, 000 - - 1,031
1969 20, 000 - - 942
1970 19, 000 - - 1, 880

Table 1 (continued). Nunmbers of returning adult anadronous

cutthroat trout passing W nchester Dam on the North Umpgua
River from 1946 to 1995, and releases of Alsea River hatchery
cutthroat trout imediately bel ow Wnchester Dam from 1961 to



1976, in Smith River from 1975 to 1993, and in Scholfield
Creek from 1982 to 1993 (Loom s et al. 1993 & pers. comm).

Nunber of snolts Nunber of snolts Nunber of snolts Nunber of

rel eased bel ow released in rel eased in returning adults
Year W nchester Dam Smth River Schol field O eek
1971 20, 000 - - 289
1972 19, 000 - - 1,094
1973 20, 000 - - 1,712
1974 20, 000 - - 622
1975 17, 000 9, 900 - 427
1976 9, 000 7, 500 - 544
1977 - 10, 000 - 123
1978 - 15, 100 - 104
1979 - 11, 100 - 25
1980 - 12,700 - 74
1981 - 20, 100 - 86
1982 - 19, 100 2, 600 156
1983 - 9, 100 2,700 43
1984 - 15, 800 4,500 104
1985 - 15, 800 4,500 88
1986 - 1, 200 4,000 53
1987 - 8, 100 8, 000 35
1988 - 11, 900 4,000 47
1989 - 12, 000 4,000 38
1990 - 12, 000 4,000 34
1991 - 12, 000 4,000 10
1992 - 12, 000 4,000 0. 00
1993 - 12, 000 4,000 29
1994 - - - 5
1995 - - - 72




B. Coho Sal npon

In contrast to the life history patterns of other anadronous
sal noni ds, coho sal non generally exhibit a relatively sinple
three-year life cycle.

1. Or egon Coast Coho Sal non

a. Life History

(1). Spawn ti m ng. Most OC coho sal non enter rivers from

| ate Septenmber to m d-October. Coho sal mon river entry
timng is influenced by many factors, one of which appears to
be river flow. Coho salmon wait for freshets before entering
rivers, thus a delay in fall rains delays river entry and

per haps spawn ti n ng. Peak spawni ng occurs anywhere from

m d- Novenber to early February.

(2) Spawning habitat and tenperature. Al t hough each native
stock appears to have a unique tinme and tenperature for
spawni ng that theoretically maxi m zes of fspring survival, coho
sal non generally spawn at water tenperatures within the range
of 10-12.8°C (Bell 1991). Bj ornn and Reiser (1991) found

t hat spawni ng occurs in a few third-order streans, but nost
spawni ng activity was found in fourth- and fifth-order

streans. Ni ckel son et al. (1992a) found that spawning
occurs in tributary streans with a gradi ent of 3% or |ess.
Spawni ng occurs in clean gravel ranging in size fromthat of a
pea to that of an orange (N ckelson et al. 1992a). Spawni ng
is concentrated in riffles or in gravel deposits at the
downstream end of pools featuring suitable water depth and
velocity (Witkanp et al. 1995).

(3) Hatching and Energence. The favorabl e range for coho
sal nron egg incubation is 10-12.8°C (Bell 1991). Eggs

i ncubate for approximately 35 to 50 days, depending on water
tenperature, and start emerging fromthe gravel two to three

weeks after hatching (Nickelson et al. 1992a).
(4) Parr novenent and snoltification. Fol | owi ng energence,
fry nove into shall ow areas near the stream banks. Their

territory seenms to be related not only to slack water, but to
obj ects that provide points of reference to which they can
return (Hoar 1951). Juvenile rearing usually occurs in
tributary streans with a gradient of 3% or |ess, although they
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may nmove up to streams of 4% or 5% gradient. Juveni |l es have
been found in streams as small as one to two nmeters w de
(November 12, 1996, personal communicati on, between K. Moore,
Oregon Departnent of Fish and Wldlife (ODFW, and J. Wi,
NVES) . At a length of 38-45 mm the fry may mgrate
upstream a consi derabl e di stance to reach | akes or ot her
rearing areas (CGodfrey 1965; Nickelson et al. 1992a).
Rearing requires tenperatures of 20°C or |less, preferably
11.7-14.4°C (Bell 1991; Reeves et al. 1987; Reiser and Bjornn
1979). Coho sal nmon fry are nost abundant in backwater pools
during spring. During sumer, juvenile coho salnon are nore
abundant in pools of all types than in glides or riffles.
During wnter, juvenile coho salnon are nost abundant in off-
channel pools, beaver ponds, al coves, and debris-danmmed pools
with conplex cover (Nickelson et al. 1992b, 1992c). The

i deal food channel for maxi mum coho snolt production woul d
have shal |l ow depth (7-60 cm), fairly swift m d-streamfl ows
(60 cm sec), numerous margi nal back-eddies, narrow width (3-6
cm), copious overhanging m xed vegetation (to | ower water
tenperatures, provide leaf-fall, and contribute terrestrial
insects), and banks perm tting hiding places (Boussu 1954).
Juveniles rear in fresh water for up to 15 nonths, then
mgrate to the sea as snolts between February and June
(Weitkanp et al. 1995).

(5) Estuary and Ocean M grati on. Little is known about
residence time or habitat use in estuaries during seaward
m gration, although it is usually assuned that coho sal non
spend only a short tinme in the estuary before entering the

ocean (Nickelson et al. 1992a). Growth is very rapid once
the smolts reach the estuary (Fisher et al. 1984). VWi | e
living in the ocean, coho salnmon remain closer to their river
of origin than do chi nook sal non. Fisher et al. (1984)

found that alnost all of the coded-wire tagged juvenile coho
sal non that had been rel eased from coastal Oregon were
recovered further north than Oregon. After about 12 nonths
at sea, coho salnon gradually m grate south and al ong the
coast, but sonme appear to follow a counter-clockw se circuit
in the Gulf of Alaska (Sandercock 1991). Coho sal non
typically spend two growi ng seasons in the ocean before
returning to their natal streams to spawn as three year-olds.
Some precocious males, called "jacks,"” return to spawn after
only six nonths at sea.
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(6) Food. The early diets of energing fry include

chironom d | arvae and pupae (Miundie 1969). Juveni |l e coho
sal non are carnivorous opportunists that primarily eat aquatic
and terrestrial insects. They do not appear to pick

stationary itenms off the substratum (Sandercock 1991; Mindie
1969) .

b. Popul ation trends

Abundance of wild coho sal non spawners in Oregon coast al
streans declined during the period from about 1965 to about
1975 and has fluctuated at a | ow | evel since that tine

(Ni ckel son et al. 1992a). Spawni ng escapenents for this ESU
may be at | ess than 5% of abundance in the early 1900s.

Cont enporary production of coho sal non nmay be | ess than 10% of
the historic production (N ckelson et al. 1992a). Aver age
spawner abundance has been relatively constant since the |ate
1970s, but preharvest abundance has decli ned. Aver age
recruits-per-spawner may al so be declining. The OC coho

sal nron ESU, al though not at immedi ate danger of extinction,
may become endangered in the future if present trends
continue (Weitkanmp et al. 1995).

2. Sout hern Oregon/ Northern California Coho Sal non

a. Life History

Most SONC coho sal non enter rivers between Septenber and
February and spawn from Novenber to January (occasionally into
February). Coho sal mon river entry timng is influenced by
many factors, one of which appears to be river flow I n
addition, many small California stream systens have sandbars
whi ch bl ock their nmouths for nost of the year except w nter.
In these systens, coho sal non and ot her anadronous sal nonid
species are unable to enter the rivers until sufficiently
strong freshets break the bars (Witcanp et al. 1995). Coho
sal nron spawn from Novenber to January (Hassler 1987), and
occasionally into February and March (Weitcanp et al. 1995).
Spawning is concentrated in riffles or in gravel deposits at

t he downstream end of pools with suitable water depth and

vel ocity.

Coho sal non eggs incubate for approximately 35 to 50 days

bet ween Novenber and March, and start emerging fromthe gravel
two to three weeks after hatching (Hassler 1987). Fol | owi ng
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enmergence, fry nove into shall ow areas near the stream banks.
As coho salnon fry grow |l arger, they disperse upstream and
downstream and establish and defend a territory (Hassler

1987). During the sumrer, coho salnon fry prefer pools and
riffles featuring adequate cover such as | arge woody debris,
under cut banks, and overhangi ng vegetati on. Juveni l e coho

sal non prefer to over-winter in |arge mainstem pool s,
backwat er areas and secondary pools with | arge woody debris,

and undercut bank areas (Hassler 1987; Heifetz et al. 1986).
Juveniles primarily eat aquatic and terrestrial insects
(Sander cock 1991). Coho salmon rear in fresh water for up to

fifteen nonths, then mgrate to the sea as snmolts between
March and June (Weitcanp et al. 1995).

VWhile living in the ocean, coho salnon remain closer to their

river of origin than do chinook sal non. Nevert hel ess, coho
sal non have been captured several hundred to several thousand
kil ometers away fromtheir natal stream (Hassler 1987). Coho

sal non typically spend two growi ng seasons in the ocean before
returning to their natal streanms to spawn as three year-ol ds.
Sone precocious nmales, called "jacks,"” return to spawn after
only six nmonths at sea.

b. Popul ation trends

Avail abl e historical and recent coho sal nbn abundance
information is summari zed in the NVFS coast-w de status review
(Weitcanp et al. 1995). Fol |l owm ng are sone excerpts from

t his docunent.

Gol d Ray Dam adult coho passage counts provide a |long-term

vi ew of coho sal non abundance in the upper Rogue River.
During the 1940s, counts averaged ca. 2,000 adult coho sal non
per year. Between the |l ate 1960s and early 1970s, adult
counts averaged fewer than 200. During the late 1970s, dam
counts increased, corresponding with returning coho sal non
produced at Cole Rivers Hatchery. Coho sal mon run size
estimtes derived from sei ne surveys at Huntley Park near the
mout h of the Rogue River have ranged fromca. 450 to 19, 200
natural |l y- produced adults between 1979 and 1991. In Oregon
sout h of Cape Bl anco, Nehlsen et al. (1991) considered al

but one coho sal non stock to be at "high risk of extinction."
Sout h of Cape Bl anco, Nickelson et al. (1992a) rated al
Oregon coho sal non stocks as "depressed.™
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Brown and Moyle (1991) estimated that naturally-spawned adult
coho salnon returning to California streans were | ess than one
percent of their abundance at m d-century, and indigenous,
wi |l d coho sal non populations in California did not exceed 100
to 1,300 individuals. Further, they stated that 46 percent
of California streans which historically supported coho sal non
popul ati ons, and for which recent data were avail able, no

| onger supported runs.

No regul ar spawni ng escapenent estimates exist for natural

coho salnon in California streans. CDFG (1994) recently
sunmari zed nost information for the northern California region
of this ESU. They concl uded that "coho salnmon in California,

i ncludi ng hatchery stocks, could be I ess than six percent of

t heir abundance during the 1940's, and have experienced at

| east a 70 percent decline in the 1960's." They al so
reported that coho sal non popul ati ons have been virtually
elimnated in many streans, and that adults are observed only
every third year in some streans, suggesting that two of three
brood cycles may al ready have been el i nm nated.

The rivers and tributaries in the California portion of this
ESU were estimted to have average recent runs of 7,080
natural spawners and 17,156 hatchery returns, with 4,480
identified as "native" fish occurring in tributaries having
little history of supplenentation with non-native fish
Conmbi ni ng recent run-size estimates for the California portion
of this ESU with Rogue River estimates provides a rough

m ni mum run-size estimte for the entire ESU of about 10, 000
natural fish and 20,000 hatchery fish.

C. St eel head

This section is divided into Life History (for west coast
st eel head) and Popul ati on Trends (for each proposed ESU)

1. Life History

a. General . Bi ol ogi cally, steel head can be divided into
two basic run-types, based on the state of sexual maturity at
the time of river entry and duration of spawning mgration
(Burgner et al. 1992). The stream maturing type, or summer
st eel head, enters fresh water in a sexually imature condition
and requires several nonths in freshwater to mature and spawn.
The ocean-maturing type, or winter steel head, enters fresh
water with well-devel oped gonads and spawns shortly after
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river entry (August 9, 1996, 61 FR 41542; Barnhart 1986).
Variations in mgration timng exist between popul ati ons.

Sone river basins have both summer and wi nter steel head, while
ot hers only have one run-type.

St eel head spend between one and four years in the ocean
(usually two years in the Pacific Southwest). Variations in
this pattern occur. Sone steel head return to fresh water
after only a few nonths at sea and are terned "hal f-pounders.™
Hal f - pounders generally spend the winter in fresh water and
then return to sea for several nonths before returning to
fresh water to spawn. Hal f - pounders occur over a relatively
smal | geographic range in southern Oregon and northern
California, including the Rogue, Klamath, Mad, and Eel Rivers
(Barnhart 1986; Kesner and Barnhart 1972). Judging fromtag
returns, nost steel head mgrate north and south in the ocean
al ong the continental shelf (Barnhart 1986).

Summer steel head enter fresh water between May and October in
the Pacific Northwest (Busby et al. 1996; Nickelson et al.
1992a). They require cool, deep holding pools during sunmmrer
and fall, prior to spawning (N ckelson et al. 1992a). They
m grate inland toward spawni ng areas, overwinter in the |arger
rivers, resume mgration in early spring to natal streans, and
t hen spawn (Meehan and Bjornn 1991; Nickelson et al. 1992a).

W nter steel head enter fresh water between Novenber and April
in the Pacific Northwest (Busby et al. 1996; Ni ckelson et al.
1992a), mgrate to spawning areas, and then spawn in |ate
winter or spring (Nickelson et al. 1992a). Sone adul ts,
however, do not enter sone coastal streans until spring, just
bef ore spawni ng (Meehan and Bj ornn 1991).

St eel head typically spawn between Decenber and June ( Bel
1991), and there is a high degree of overlap in spawn tim ng
bet ween popul ati ons regardl ess of run type (Busby et al.

1996) . Difficult field conditions at that tinme of year and
the renoteness of spawning grounds contribute to the relative
| ack of specific information on steel head spawni ng. Unli ke

sal non, steel head usually do not die soon after spawning.

b. Spawni ng tim ng and habits. Variations in mgration
timng exist between popul ati ons. Summer steel head spawn in
January and February and w nter steel head generally spawn in
April and May (Barnhart 1986). St eel head eggs generally

i ncubat e between February and June (Bell 1991), and typically
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enmerge fromthe gravel two to three weeks after hatching
(Barnhart 1996).

Unli ke Pacific sal non, steel head are iteroparous, or capable
of spawni ng nore than once before death. However, it is rare
for steelhead to spawn nore than twi ce before dying; nost that
do so are femal es (August 9, 1996, 61 FR 41542; Nickel son et

al. 1992a). Iteroparity is nore comon anong sout hern

st eel head popul ati ons than northern popul ati ons (Busby et al.
1996) . Mul ti pl e spawni ngs for steel head range from 3-20% of
runs in Oregon coastal streans.

C. Spawni ng habi tat and tenperature. St eel head spawn in
cool, clear streanms featuring suitable gravel size, depth, and
current velocity. Intermttent streans nay be used for
spawni ng (Barnhart 1986; Everest 1973). St eel head enter

streans and arrive at spawni ng grounds weeks or even nonths
bef ore they spawn and are vul nerable to disturbance and

pr edati on. Cover, in the form of overhangi ng vegetation,
under cut banks, subnmerged vegetation, submerged objects such
as | ogs and rocks, floating debris, deep water, turbul ence,
and turbidity (G ger 1973) are required to reduce disturbance
and predati on of spawni ng steel head. It appears that summer
st eel head occur where habitat is not fully utilized by w nter
st eel head; summer steel head usually spawn further upstream
than winter steel head (Wthler 1966; Behnke 1992).

St eel head require a m ni num depth of 0.18 mand a maxi num
velocity of 2.44 ms for active upstreammgration (Smth

1973). Spawni ng and initial rearing of juvenile steel head
generally take place in small, noderate-gradient (generally 3-
599 tributary streans (Ni ckelson et al. 1992a). A m ni mum

depth of 0.18 m water velocity of 0.30-0.91 m's (Smith 1973;
Thonmpson 1972), and cl ean substrate 0.6-10.2 cm (Hunter 1973;
Ni ckel son et al. 1992a) are required for spawning.

St eel head spawn in 3.9-9.4°C water (Bell 1991).

d. Hat chi ng and Ener gence. Dependi ng on water tenperature,
st eel head eggs may i ncubate for 1.5 to 4 nonths (August 9,
1996, 61 FR 41542) before hatching. Bj ornn and Rei ser (1991)
noted that steel head eggs incubate about 85 days at 4°C and 26
days at 12°C to reach 50% hatch. Nickelson et al. (1992a)
stated that eggs hatch in 35-50 days, dependi ng upon water
tenperature. After two to three weeks, in late spring, and
foll owi ng yol k sac absorption, alevins enmerge fromthe grave
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as fry and begin actively feeding. Fry occupy stream margins
(Nickel son et al. 1992a).

Summer rearing takes place primarily in the faster parts of
pool s, al though young-of-the-year are abundant in glides and
riffles. W nter rearing occurs nore uniformy at |ower
densities across a wi de range of fast and slow habitat types.
Productive steel head habitat is characterized by conplexity,
primarily in the formof |arge and smal |l wood. Sonme ol der
juvenil es nove downstreamto rear in larger tributaries and
mai nstem rivers (N ckelson et al. 1992a).

e. Parr novenment and snoltification. St eel head prefer
wat er tenperatures ranging from 12-15°C (Reeves et al. 1987).
Juveniles rear in fresh water fromone to four years, then
mgrate to the ocean as snmolts (August 9, 1996, 61 FR 41542).
W nter steel head popul ati ons generally snolt after two years
in fresh water (Busby et al. 1996). St eel head snolts are
usually 15-20 cmtotal length and mgrate to the ocean in the
spring (Meehan and Bjornn 1991).

f. Estuary and Ocean M grati on. St eel head typically reside
in marine waters for two or three years prior to returning to

their natal streamto spawn as four- or five-year olds (August
9, 1996, 61 FR 41542). Popul ations in Oregon and California

have hi gher frequenci es of age-1-ocean steel head than

popul ations to the north, but age-2-ocean steel head generally

remai n dom nant (Busby et al. 1996). Age structure appears
to be simlar to other west coast steel head, dom nated by
four-year-old spawners (Busby et al. 1996).

Based on purse seine catch, juvenile steelhead tend to mgrate
directly offshore during their first summer from whatever
poi nt they enter the ocean rather than m grating al ong the
coastal belt as do sal non. During fall and wi nter, juveniles
nove sout hward and eastward (Hartt and Dell 1986). Or egon
steel head tend to be north-mgrating (N cholas and Hankin
1988; Pearcy et al. 1990; Pearcy 1992).

g. Food. Juvenil e steel head feed on a w de variety of
aquatic and terrestrial insects (Chapman and Bjornn 1969).

St eel head hold territories close to the substratum where fl ows
are |l ow and sonetines counter to the main stream fromthese,

t hey can make forays up into surface currents to take drifting
food (Kall eberg 1958).
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2. Popul ation Trends
a. Or egon Coast Steel head

Production of steelhead in nine Oregon coastal river basins
(Coquille River north) was probably about 100, 000 adults
annual ly from 1930-1939. Cont enporary (1980-1989) production
in these sane basins is probably about 50,000 wild adults
annual ly (Nickelson et al. 1992a). Li ght (1987) esti mted
total run size for the major stocks on the Oregon Coast

(i ncludi ng areas south of Cape Blanco) for the early 1980s as
approxi mately 255,000 wi nter steel head and 75, 000 sumrer

st eel head. Li ght (1987) estimated that 69% of winter and 61%
of sumrer steel head were of hatchery origin, resulting in
naturally produced run sizes of 79,000 wi nter steel head and
29, 000 summer st eel head. Total recent (5-year average) run
size for major streanms in this ESU was approxi mately 129, 000
(111,000 wi nter steel head and 18,000 summer steel head), with a
total escapenment of 96,000 (82,000 wi nter steel head and 14, 000

summer st eel head). These totals do not include all streans
in the ESU, so total ESU run size and escapenent is
underesti mated (Light 1987). Run size and escapenent

estimtes are also based primarily on expansi on of angler
catch using assunmed harvest rates (Kenaston 1989), so they
shoul d be viewed as rough approxi mati ons. Appendi x E of
Busby et al. (1996) provides a summry of steel head abundance
data considered by ESU and river basin.

Adequat e adult escapenent information was avail able to conpute
trends for 42 independent stocks within this ESU. Of these,
36 data series exhibit declines and six exhibit increases over
t he avail able data series, with a range from 12% annual
decline (Drift Creek on the Siletz River) to 16% annual
increase (North Fork Coquille River). Twenty (ei ghteen
decreasing, two increasing) of these trends were significantly
different from zero. Upward trends were only found in the
sout hernnost portion of the ESU, from Siuslaw Bay south
(August 9, 1996, 61 FR 41551).

There is wi despread production of hatchery steel head within
this ESU, |argely based on out-of-basin stocks, and

approxi mately half of the streanms (including the majority of
those with upward trends) are estimated to have nore than 50%
hatchery fish in natural spawning escapenents. G ven the
substantial contribution of hatchery fish to natural spawning
t hroughout the ESU, and the generally declining or slightly
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increasing trends in abundance, it is likely that natural
stocks are not replacing thensel ves throughout the ESU (Busby
et al. 1996).

The OC steel head ESU, although not presently in danger of
extinction, is likely to becone endangered in the foreseeable
future (Busby et al. 1996).

b. Kl amat h Mountai n Provi nce Steel head

Avai | abl e historical and recent KMP steel head abundance
information is sunmarized in Busby et al. (1994). Fol | ow ng
are sonme excerpts fromthis docunent.

Hi storical informati on on KMP steel head abundance is quite
scarce. Ri vers (1957, 1963) noted that downstream m grant
st eel head were abundant in the Rogue River Basin. However,
Snyder (1925) noted that trout (including steel head) were
declining in the Klamath Ri ver Basin.

The Rogue River presently has both winter- and sumrer-run

st eel head. Recent abundance estimates were derived from
angler catch estimtes, adult passage counts at Gold Ray Dam
on the upper Rogue River, and sumrer steel head surveys at
Hunt | ey Park near the river nouth. From angl er catch dat a,
1980-85 natural w nter steel head run sizes averaged 3,200 in

t he | ower Rogue and 1,500 in the upper Rogue River. For
summer steel head, estimated average 1987-91 run sizes for
natural fish were 10,300 in the | ower Rogue and 5,200 in the
upper Rogue River. Recent (1981-91) natural w nter steel head
counts at Gold Ray Dam ranged from 2,900-12, 700 and nat ur al
sunmer -run steel head run sizes ranged from 3, 200- 13, 000.

Bet ween 1970 and 1991, angler catch of winter-run steel head
declined at an average rate of ca. 5% per year while catch of
summer -run steel head increased ca. 2% per year. During a
simlar period, winter-run counts at Gold Ray Dam i ncreased by
| ess than 1% and summer-run counts increased ca. 3% per year,
whil e estinmates of summer-run steel head passing Huntl ey Park

declined by ca. 3% per year. Nehl sen et al. (1991) listed
summer-run steel head in the Rogue river as at "noderate risk
of extinction.” The ODFW descri bed Rogue River w nter

st eel head as "heal thy" and summer steel head as "depressed”
(Ni ckel son et al. 1992a).

The Appl egate River presently has both wi nter- and sunmer-run
st eel head. Recent abundance estimates were derived from
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angl er catch esti mates. The 1980-85 estimated natural w nter
steel head run size averaged 800, and the natural summer

steel head run size estinmate averaged 1, 300. Sunmer - r un
angl er catch showed no significant decline between 1970 and
1991, while the winter-run catch declined at an average rate
of ca. 2% per year

The Illinois River presently has only winter-run steel head.
Recent abundance estimates were derived from angler catch

esti mat es. During the 1980-85 period, the estimted natural
w nter steel head run size was 6, 300. Angl er catch declined
at an average rate of ca. 10% per year. Nehl sen et al
(1991) listed winter-run steelhead in the Illinois River as at
"noderate risk of extinction,"” and ODFW described this

popul ati on as "depressed” (Nickelson et al. 1992a).

Hunter Creek has only w nter-run steel head. Recent abundance
estimtes were derived from angler catch estimates. Bet ween
1980 and 1985, the estimted natural wi nter steel head run size
was ca. 500, and angler catch declined at an average rate of
ca. 6% per year between 1970 and 1991.

The Pistol River has only winter-run steel head. Recent
abundance estimtes were derived from angl er catch estimates.
Esti mated 1980-85 natural w nter steel head runs averaged ca.
1,200, and angler catch rate declined at an average rate of
ca. 3% per year between 1970 and 1991.

The Chetco River has only wi nter-run steel head. Recent
abundance estimtes were derived from angler catch estimates.
Esti mat ed 1980-85 natural w nter steel head runs averaged ca.
3,200, and angler catch declined at an average rate of |ess
than 1% per year between 1970 and 1991. The ODFW descri bed
this popul ati on as "depressed” (Nickelson et al. 1992a).

The W nchuck River has only wi nter-run steel head. Recent
abundance estimtes were derived from angler catch estimates.
The average estimated natural wi nter steel head run size

bet ween 1980 and 1985 was 400, and angler catch declined at an
average rate of ca. 4% per year between 1970 and 1991. The
ODFW descri bed this popul ation as "heal thy" (N ckelson et al.
1992a).

The Smith River presently has both winter- and sumrer-run
st eel head. Wthin the Smth River, spawni ng escapenent was
estimted to be about 30,000 in the early 1960s, although this
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estimate i s not based on direct observations. Recent summer
di ver counts which index only sumrer steel head indicate
variation fromyear to year and there is insufficient
information to calculate a natural return ratio for this

st ock. Nehl sen et al. (1991) listed sumer-run steel head in
the Smith River as at "high risk of extinction.” U S. Forest
Service (USFS) biol ogists described the Smth River winter-run
steel head as | ow but stable (USDA-FS 1993a, 1993b).

The Klamath River has both winter- and summer-run steel head.
Spawni ng escapenment (excluding the Trinity River) was
estimated to be about 171,000 (150,000 mai nstem 21, 000
tributaries) in the early 1960s, although this estimate i s not
based on direct observati ons. Total run size estimtes for
the 1977 to 1983 period ranged from 87,000 to 181,000, with an
average of 129, 000. For the early 1980s, winter-run

st eel head abundance was estimted at between 10, 000 and

30, 000. Recent abundance estimates were derived fromweir
counts at Shasta River and Bogus Creek (tributaries of the
Klamath River), returns to Iron Gate Hatchery, and summer

di ver surveys which index only early sumer-run steel head.
Sumrer steel head survey counts have declined an average of 3%
per year since 1980. Weir counts index natural fall-run

st eel head. The Shasta River weir counts showed a strong
decline (average 15% per year) since 1977 and Bogus Creek weir
counts were low with a slight decline. Returns to Iron Gate
Hat chery had been increasing at ca. 2% per year since 1963,
but show a strong decline since 1987. Nehl sen et al. (1991)
listed summer-run steelhead in the Klamath Ri ver as at
"moderate risk of extinction.”™ USFS biologists described
Klamath River winter-run steel head stocks as | ow and possibly
declining (but with insufficient information for a clear
assessnent) (USDA-FS 1993a, 1996b). Citing declining total
run sizes and the increasing hatchery conponent of the runs,
Barnhart (1994) noted that wild stocks of Klamath River

steel head nmay be at all tine | ow | evels.

C. Lower Col unbi a St eel head

Avail able historical and recent LC steel head abundance
information is sunmarized in Busby et al. (1994)(this ESU

ext ends i nto Washi ngton and Eastern Oregon). No esti mates of
hi storical (pre-1960s) abundance specific to this ESU are
avai |l abl e. Because of their limted distribution in upper

tributaries and the urbanization surrounding the |ower
tributaries (e.g., the lower WIlanmette, C ackanas, and Sandy
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Rivers run through Portland or its suburbs), sumrer steel head appear to be at nore
ri sk from habitat degradation than are w nter steel head. The | ower Wl anette,

Cl ackamas, and Sandy steel head trends are stable or slightly increasing, but this is
based on angler surveys for a limted tine period, and may not reflect trends in
under | yi ng popul ati on abundance. Total annual run size data are only available for
the Cl ackamas River (1,300 wi nter steel head, 70% hatchery; 3,500 wild sumrer

st eel head) .

D. Chum Sal non

1. Life History

a. Adult Freshwater M gration. Adults spend little time in nearshore coastal
wat ers before they begin their upstream mgration to the spawni ng grounds (Hale 1981).
Returni ng adults cease feeding upon entry to fresh water, and generally travel about
20 km per day (Hart 1973). Upstream m gration occurs at tenperatures between 8.3°C
and 21.1°C, although mgration at the upper extrene may be del ayed (Bell 1991; Sal o
1991; Meehan and Bjornn 1991). Rei ser and Bjornn (1979) noted an optinum tenperature
of 10.1°C. Chum sal non usually | eave marine waters in sunmer and late fall to begin
their upstream m gration. Adul ts exhibit strong hom ng behavior. Most chum sal nmon
spawn above the saltwater zone, but within 200 km of the sea (Pauley et al. 1988).

b. Spawni ng. Many stocks, including the Tillanmok Bay stock, show an alternating
age of maturity. Spawni ng adults are usually between three and five years of age;
occasi onal two-, six-, and seven-year-old spawners have been docunented. Mal es
usually predom nate early in the run and females late in the run, although the overal
ratio of males to femal es approaches 1:1 over the entire spawni ng season (Henry 1954;
Bakkal a 1970). Henry (1954) reported that ol der fish appeared later in the run than
younger fish at Tillanook Bay, Oregon. In the Oregon coast, chum sal non usually
spawn from Novenmber to early Decenber (Henry 1953; Lannan 1980). Chum sal non do not
jump and cannot pass a barrier of significant height. Spawni ng occurs in the | ower
reaches of streans of various sizes, often just above the tidal zone. Chum sal non
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spawn in water tenperatures ranging from7.2°Cto 12.7°C (Reiser and Bjornn 1979).
Chum sal nron redds range from0.3 to 4.5 n?, averagi ng about 2.3 n?. A spawni ng pair
may require a total area of 9.2 n? (Burner 1951). Eggs are deposited in clean, |oose
gravels varying from1.3 to 10.2 cm depending nostly on fish size (Reiser and Bjornn
1979). Spawni ng takes place in water velocities varying between 46 to 101 cm's
(Smth 1973; Reiser and Bjornn 1979). One of the greatest threats to eggs and
enbryos is streanflow fluctuation (Bell 1991; Salo 1991; Meehan and Bjornn 1991;

Ni ckel son et al. 1992a). The average water depth over chum sal non redds in Oregon
streans was 30 cm (Smth 1973). Chum sal non spend 11 to 18 days in freshwater from
time of streamentry to death (Mattson et al. 1964).

cC. | ncubati on, Emergence, Juvenile Mvenent, and Rearing. Chum sal non eggs require
about 400-600 tenperature units (TU = the average nunmber of degrees above 0°C during a
24-hour period) to hatch (Salo 1991). Chum sal non eggs hatch in 31-46 days at 7.2°C.
Egg survival is thought to be best at 4.4°C to 14°C (Koski 1975; Rei ser and Bjornn

1979; Schroder 1973). The alevins remain in the gravel about 54-77 days until yolk
sac absorption is conpleted (N ckelson et al. 1992a), approximately 700-1000 TU (Sal o
1991) before energing. Chum sal non fry typically emerge during nighttinme hours (Sal o

1991), from March to May. While in fresh water, fry feed nostly on chironom d

| arvae, mayfly nynphs, stonefly nynphs, caddisfly larvae, black fly |arvae, and sone
terrestrial insects. After absorption of the yol k sac, chum sal non can tolerate
full-strength seawater (Weishart 1978). M gration to estuarine areas occurs within a
few days to several weeks from energence. Most fry | eave fresh water in April and
May . M grating juveniles prefer water tenperatures of 10°C, although m gration
occurs between 6.2°C and 13. 3°C. Juvenil es are capable of tolerating a range of
salinities and linger in estuarine areas until entering water of higher salinity.
Juveniles are attracted to shaded, dark areas (Bell 1991; Salo 1991; Meehan and Bjornn
1991), and outm gration occurs mainly at night (Pauley et al. 1988).

d. Snol tification. Because nobst chum sal non begin to mgrate to marine waters as

juveniles, they feed very little in freshwater (LeBrasseur and Parker 1964).
Juvenil e ocean entry is strongly correlated with warm ng of nearshore waters and the
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acconpanyi ng pl ankton bl oons. Si ze-sel ective feeding occurs in the estuary and in
shal | ow nearshore marine areas. Juvenil es are supported by a detritus-based food
web, with harpacticoid copepods, gammari d anphi pods, cumaceans, and nysi ds conposi ng
nost of the diet (Feller and Kaczynski 1975; Gerke and Kaczynski 1972; Sal o 1991;

Si menst ad and Kenny 1978). Fry usually remain in estuaries until md- or |late summer
before entering the offshore ocean environnment (Pauley et al. 1988). M gration of
chumfry to saltwater is obligatory within the first sumrer after hatching, and they
will die if kept in freshwater for seven to eight nonths after hatching (Houston
1961). Hoar (1976) reported that chum sal non appear to have a physi ol ogi cal

requi rement for seawater three to four nonths after energence if normal devel opnent is
to proceed.

e. Ocean M grati on. Chum sal non originating from Oregon and Washi ngton m grate
northward and are widely distributed in the Gulf of Alaska as far west as the centra
Al eutian Islands, with a southern limt of about 40° to 44°N latitude (Pauley et al.
1988) . There, chum sal non feed on anphi pods, euphausiids, pteropods, copepods, fish,
and squid | arvae (Bakkala 1970). Peterson et al. (1982) found that an euphausiid,
Thysanoessa spinifera, and a hyperiid anphi pod, Hyperoche nedusarum were the primry
food itens of juvenile chum sal non off the coast of Oregon. LeBrasseur (1966)
suggested that feeding habits and difference in stomach contents of adult chum sal non
in offshore areas were based on availability rather than on preferences for certain

ki nds of organisns.

2. Popul ation trends

The | argest runs of chum salnmon in Oregon are in the Tillanook Bay system nost

notably the Mam and Kilchis rivers. Ot her systenms supporting significant
popul ati ons of chum sal non are the Nehal em River, the Nestucca River, Netarts Bay and
tributaries, and tributaries to Sand Lake. Smal | er popul ations occur in Neskow n

Creek and the Necanicum Salnon, Siletz, Yaquina, Alsea, Siuslaw, Umpqua, Coos, and
Coquille rivers (Salo 1991; Nickelson et al. 1992a).
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Chum sal non were fornerly abundant in nost md- and north coastal Oregon rivers and

| ower Colunbia River tributaries. Ni ckel son et al. (1992a) estimate the 1948

Ti | I anpok Bay popul ati on to have been 219,459 fish. Over the last 35 years, these
popul ati ons have significantly declined. Several |ocal popul ations are on the verge
of extinction. Ni ckel son et al. (1992a) estimate the 1991 Till ampbok Bay chum sal non
popul ati on to have been 17,266 fi sh. Oregon chum sal non contri bute an average of 1%
of the comrercial harvest (Pauley et al. 1988). This anal ysis was perfornmed in
conjunction with analyses of effects to Oregon Coast coho sal non and Oregon Coast

st eel head. Al t hough the habitat requirenments of chum salnon differ fromthose of
coho sal non and steel head, this analysis conservatively assunes that project effects
wll be simlar. Therefore, any project is assuned to have the sane effect on chum
salnon as it has on Oregon Coast coho sal non and Oregon Coast steel head.

| V. Bi ol ogi cal Requirenments for Cutthroat Trout, Coho Sal non, Steel head, and
Chum Sal nmon

The biol ogical requirenents of UR cutthroat trout, OC coho sal non, SONC coho sal non,
OC steel head, KMP steel head, LC steel head, and chum sal non (hereinafter referred to as
"anadronous sal noni ds") can be expressed in terns of environmental factors that define
properly functioning freshwater aquatic habitat necessary for survival and recovery of
t he popul ati ons. I ndi vi dual environnmental factors include water quality, habitat
access, physical habitat elenments, channel condition, and hydrol ogy. Properly
functioni ng wat ersheds, where all of the individual factors operate together to
provi de healthy aquatic ecosystens, are also necessary for the survival and recovery
of anadronous sal noni ds.

NMFS, in collaboration with the U S. Forest Service (USFS), the Bureau of Land
Managenment (BLM), and the U S. Fish and Wldlife Service (USFWS), has devel oped a
met hod of eval uating the functional potential and current conditions of individual

envi ronnental factors and wat ersheds (NMFS 1996). The nmethod includes a "Matrix of
Pat hways and I ndicators” (Matrix), which is a set of aquatic, riparian, and watershed
el ements, and generalized ranges of potential functional values (i.e., "properly
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functioning, at risk," and "not properly functioning”) for each of the el enents.
NMFS acknow edges that the values provided in this generalized Matrix are not
appropriate for all watersheds within the ranges of Pacific sal nonids. | nt er agency
field-l1evel teans (Level 1 teans) are encouraged to nodify the general Mtrix as
necessary to reflect |ocal geologic and climactic influences on aquatic habitat and
wat er shed conditions within specific physiographic areas. The "properly functioning"
val ues devel oped by the Level 1 teans represent the best information for defining the
bi ol ogi cal requirenents of anadronous sal nonids in terms of environnental factors
necessary for sufficient prespawning survival, egg-to-snolt survival, and

upstream downstream m gration survival rates to ensure survival and recovery of the
species. NMFS (1996) also includes a checklist for docunenting the action area

envi ronnent al baseline for individual or grouped actions (i.e., |level of current

el ement function) as well as determ ning expected effects (i.e., "restore,”

"mai ntain," or "degrade" current elenment function) of the proposed action (Checklist).
These determ nations are nade through use of the Mtri x. To ensure that the

conbi ned effects of all actions (inplenmented through time) are considered, the

envi ronment al basel i ne should be established on the watershed-scale.
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Tabl e 2.

Matri x of pathways and indicators.

PATHWAY

Water Quality:

INDICATORS

Temperature

Sediment/turbidity

Chemical Contamination/
Nutrients

PROPERLY
FUNCTIONING

50-57° F*

AT RISK

57-60° (spawning)
57-64° (migration &rearing)?

NOT PROPERLY
FUNCTIONING

> 60° (spawning)
> 64° (migration & rearing)?

< 12% fines (<0.85mm) in
gravel3, turbidity low

12-17% (west-side)’,
12-20% (east-side)?,
turbidity moderate

>17% (west-side)’,

>20% (east sidey fines at
surface or depth in spawning
habitat2, turbidity high

low levels of chemical
contamination from agricultural,
industrial and other sources, no
excess nutrients, no CWA 303d
designated reaches®

moderate levels of chemical
contamination from agricultural,
industrial and other sources,
some excess nutrients, one
CWA 303d designated reach?®

high levels of chemical
contamination from agricultural,
industrial and other sources,
high levels of excess nutrients,
more than one CWA 303d
designated reach®

Habitat Access:

Physical Barriers

any man-made barriers present
in watershed; allow upstream
and downstream fish passage
at all flows

any man-made barriers present
in watershed; do not allow
upstream and/or downstream
fish passage at base/low flows

any man-made barriers
present in watershed; do not
allow upstream and/or
downstream fish passage at a
range of flows

Habitat Elements:

Substrate

Large Woody Debris

dominant substrate is gravel or
cobble (interstitial spaces
clear), or embeddedness
<20%3

gravel and cobble is
subdominant, or if dominant,
embeddedness 20-30%3

bedrock, sand, silt or small
gravel dominant, or if gravel
and cobble dominant,
embeddedness >30%?

Coast: >80 pieces/mile
>24"diameter >50 ft. length*
East-side: >20 pieces/ mile
>12"diameter >35 ft. length?
and adequate sources of
woody debris recruitment in
riparian areas

currently meets standards for
properly functioning, but lacks
potential sources from riparian
areas of woody debris
recruitment to maintain that
standard

does not meet standards for
properly functioning and lacks
potential large woody debris
recruitment
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PATHWAY

Habitat Elements:

INDICATORS

Pool Frequency

channel width # gools/mile6

5 feet 184
10" 9
5" 70
20 56
25 47
50 26
75 23
100 " 18

Pool Quality

Off-channel Habitat

Refugia (important remnant
habitat for sensitive aquatic
species)

PROPERLY
FUNCTIONING

meets pool frequency
standards (left) and large
woody debris recruitment
standards for properly
functioning habitat (above)

AT RISK

meets pool frequency

standards but large woody
debris recruitment inadequate to
maintain pools over time

NOT PROPERLY
FUNCTIONING

does not meet pool frequency
standards

pools >1 meter deep (holding
pools) with good cover and
cool water’, minor reduction of
pool volume by fine sediment

few deeper pools (>1 meter)
present or inadequate
cover/temperature®, moderate
reduction of pool volume by fine
sediment

no deep pools (>1 meter) and
inadequate
cover/temperature?®, major
reduction of pool volume by
fine sediment

backwaters with cover, and
low energy off-channel areas
(ponds, oxbows, etc.)?

some backwaters and high
energy side channels’

few or no backwaters, no off-
channel ponds®

habitat refugia exist and are
adequately buffered (e.g., by
intact riparian reserves);

existing refugia are sufficient in
size, number and connectivity

to maintain viable populations or
sub-populations’

habitat refugia exist but are not
adequately buffered (e.g., by
intact riparian reserves);

existing refugia are insufficient

in size, number and connectivity
to maintain viable populations or
sub-populations’

adequate habitat refugia do not
exist’

Channel Condition &
Dynamics:

Width/Depth
Ratio

Streambank
Condition

<102‘4

10-12 (we are unaware of any
criteria to reference)

>12 (we are unaware of any
criteria to reference)

>90% stable; i.e., on average,
less than 10% of banks are
actively eroding?
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PATHWAY

Channel Condition &
Dynamics:

INDICATORS

Floodplain
Connectivity

PROPERLY
FUNCTIONING

off-channel areas are
frequently hydrologically linked
to main channel; overbank
flows occur and maintain
wetland functions, riparian
vegetation and succession

AT RISK

reduced linkage of wetland,
floodplains and riparian areas to
main channel; overbank flows
are reduced relative to historic
frequency, as evidenced by
moderate degradation of
wetland function, riparian
vegetation/succession

NOT PROPERLY
FUNCTIONING

severe reduction in hydrologic
connectivity between off-
channel, wetland, floodplain
and riparian areas; wetland
extent drastically reduced and
riparian vegetation/succession
altered significantly

Flow/Hydrology:

Change in Peak/
Base Flows

Increase in
Drainage Network

watershed hydrograph
indicates peak flow, base flow
and flow timing characteristics
comparable to an undisturbed
watershed of similar size,
geology and geography

some evidence of altered peak
flow, baseflow and/or flow
timing relative to an undisturbed
watershed of similar size,
geology and geography

pronounced changes in peak
flow, baseflow and/or flow
timing relative to an
undisturbed watershed of
similar size, geology and
geography

zero or minimum increases in
drainage network density due
to roads®®

moderate increases in drainage
network density due to roads
(e.9., -5%)%°

significant increases in
drainage network density due
to roads (e.g., -20-25%)%°

Watershed
Conditions:

Road Density &
Location

Disturbance
History

<2 mi/mi?%, no valley bottom
roads

2-3 mi/mi2, some valley bottom
roads

>3 mi/mi2, many valley bottom
roads

<15% ECA (entire watershed)
with no concentration of
disturbance in unstable or
potentially unstable areas,
and/or refugia, and/or riparian
area; and for NWFP area
(except AMAs), $15% retention
of LSOG in watershed™

<15% ECA (entire watershed)
but disturbance concentrated in
unstable or potentially unstable
areas, and/or refugia, and/or
riparian area; and for NWFP
area (except AMAs), $15%
retention of LSOG in
watershed®

>15% ECA (entire watershed)
and disturbance concentrated
in unstable or potentially
unstable areas, and/or refugia,
and/or riparian area; does not
meet NWFP standard for LSOG
retention
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PATHWAY INDICATORS PROPERLY AT RISK NOT PROPERLY
FUNCTIONING FUNCTIONING
Watershed Riparian Reserves the riparian reserve system moderate loss of connectivity or riparian reserve system is
Conditions: provides adequate shade, large function (shade, LWD fragmented, poorly connected,
woody debris recruitment, and recruitment, etc.) of riparian or provides inadequate
habitat protection and reserve system, or incomplete protection of habitats and
connectivity in all protection of habitats and refugia for sensitive aquatic
subwatersheds, and buffers or refugia for sensitive aquatic species (<70% intact), and/or
includes known refugia for species (-70-80% intact), for grazing impacts: percent
sensitive aquatic species and/or for grazing impacts: similarity of riparian vegetation
(>80% intact),and/or for grazing percent similarity of riparian to the potential natural
impacts: percent similarity of vegetation to the potential community/composition <25%%*
riparian vegetation to the natural community/composition
potential natural community/ 25-50% or better?
composition >50%*2

2

Bjornn, T.C. and D.W. Reiser, 1991. Habitat Requirements of Salmonids in Streams. American Fisheries Society Special Publication 19:83-138. Meehan, W.R., ed.
Biological Opinion on Land and Resource Management Plans for the: Boise, Challis, Nez Perce, Payette, Salmon, Sawtooth, Umatilla, and Wallowa-Whitman National

Forests.March 1, 1995.
3

p

S}

11
12

Washington Timber/Fish Wildlife Cooperative Monitoring Evaluation and Research Committee, 1993. Watershed Analysis Manual (Version 2.0). Washington Department of
Natural Resources.

Biological Opinion on Implementation of Interim Strategies for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, and Portions of
California (PACFISH). National Marine Fisheries Service, Northwest Region, January 23, 1995.

A Federal Agency Guide for Pilot Watershed Analysis (Version 1.2), 1994.

USDA Forest Service, 1994. Section 7 Fish Habitat Monitoring Protocol for the Upper Columbia River Basin.

Frissell, C.A., Liss, W.J., and David Bayles, 1993. An Integrated Biophysical Strategy for Ecological Restoration of Large Watersheds. Proceedings from the Symposium on
Changing Roles in Water Resources Management and Policy, June 27-30, 1993 (American Water Resources Association), p. 449-456.

Wemple, B.C., 1994. Hydrologic Integration of Forest Roads with Stream Networks in Two Basins, Western Cascades, Oregon. M.S. Thesis, Geosciences Department,
Oregon State University.

e.g., see Elk River Watershed Analysis Report, 1995. Siskiyou National Forest, Oregon.

Northwest Forest Plan, 1994. Standards and Guidelines for Management of Habitat for Late-Successional and Old-Growth Forest Related Species Within the Range of the
Northern Spotted Owl. USDA Forest Service and USDI Bureau of Land Management.

USDA Forest Service, 1993. Determining the Risk of Cumulative Watershed Effects Resulting from Multiple Activities.

Winward, A.H., 1989 Ecological Status of Vegetation as a base for Multiple Product Management. Abstracts 42nd annual meeting, Society for Range Management, Billings MT,
Denver CO: Society For Range Management: p277.
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When using the Matrix and Checklist, biologists may enphasi ze
certain habitat elenments during anal yses, depending on the
particul ar anadronous fish species of concern. I n these
cases, it is inportant to consider information that has been
conpi | ed about the habitat usage of these individual species.

For exanmpl e, others have sunmari zed the general habitat usage
of coho salnmon by freshwater |ife stage, environnental factors
t hat affect production, and potential nmechanisns of nortality
(Lestelle et al. 1995). In addition to noting habitat
usage, Lestelle et al. (1995) also characterized the general
m gratory patterns of pre-snmolt life stages of coho sal non

bet ween habitat types. Egg i ncubati on, sumrer rearing, and
over-wintering life stages are redistributed between mai nstem
(I ower and upper), tributary (low and high gradient), and off-
channel pond habitat during spring dispersal and fall

redi stribution periods. This highlights that all these

habitat types are utilized by coho sal non and the varying
tenporal inportance of these habitats. Al t hough Lestelle et
al. (1995) focused in part on different areas of the

Cl earwater River system the concepts presented in the
aut hors' discussion apply to other areas.

By considering the Lestelle et al. (1995) description of the
environnental factors (relevant to freshwater habitat) that
af fect coho production, and potential nmechanisns of nortality
(Table 3), the biological requirenments of coho sal non, by
life-stage, are further reveal ed:

Life stage Habi t at requirenents

Egg to fry - Rel atively stable substrate

- Low amount of fine sedinment in
spawni ng gravel s

- Low substrate enbeddedness

- Appropriate water tenperatures and
peak flow tim ng

Fry to parr - Sui t abl e col oni zati on habi t at
- Low predation

- Appropriate flow dynam cs

- Appropriate nutrient | oading
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Parr to snolt - Suitable winter refuge habitat
- Appropriate fall and winter flows
and tenperatures
- Low predation

After enmergence, coho sal non occupy | ow velocity stream
mar gi ns near cover, and gradually colonize pool habitat as
t hey grow | arger. Age 0+ coho sal non have a strong

preference for |ow velocity pools and cover during the sumrer
(Bisson et al. 1988).
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Table 3. Summary of environnental factors affecting freshwater habitat capacity and
rel ated density-independent survival by |life stage of coho sal non.

Potential nmechanisnms of nortality are also shown (Lestelle et al. 1995).
Li fe Stage Factors affecting Pot enti al mechani sns affecting survival
popul ati on

productivity

Egg to energent fry Substrate H gh fl ow events cause | oss of eggs due to streanbed scour
stability, anount and shifting (Tagart 1984); reduced flow and DO | evels to
of fine sedinment in eggs due to high sedinmentation cause increased nortality
spawni ng gravel s, (Tagart 1984); high fine sedinent |evels cause entonbrent
spawni ng gravel of fry (Phillips et al. 1975); increased tenperatures
perneability, water advance energence timng, thereby affecting survival in
t enper ature, peak next life stage (Holtby 1988); anchor ice reduces water
fl ows exchange in redd causing | ow DO | evel s and/or eggs to

freeze (Bjornn and Reiser 1991).

Emergent fry to Fl ow dynam cs Loss of energent fry occurs due to being displaced

Sept enber parr during emergence downstream by high flows (Holtby 1988); advanced emnergence
period, stream timng causes fry to encounter higher flows (Holtby 1988);
gradi ent, nunber of hi gh gradient and | ack of suitable colonization sites for
sites suitable for energence fry cause fry to nove downstreamincreasing risk
fry col oni zati on, of predation (Au 1972; Bjornn and Reiser 1991); stranding
predators, and death due to dewatering (Bottomet al. 1985); loss to
t enper at ur et, predators (McFadden 1969); excessive tenperatures pronote
nutrient |oadi ng! di sease and cause nortality (Bjornn and Reiser 1991);

tenperature and nutrient changes affect growth thereby
affecting other causes of density-independent |oss (Bjornn
and Reiser 1991; Hicks et al. 1991).

Sept enber parr to snolt Fal | and winter Di spl acenent during high flows (Scarlett and Cederhol m
fl ows, number of 1984); stranding and death due to dewatering (Bottom et
accessi ble winter al. 1985; Cederholmet al. 1988); loss to predators
refuge sites, (Zarnowi tz and Raedeke 1984); |oss due to poor health
t enperature, associated with winter conditions (Hartnman and Scrivener
predators 1990) .1

Effects likely have both density-independent and dependent conponents.
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During the fall, juvenile coho salnon typically mgrate
downstream and into off-channel refugia (Cederhol mand
Scarlett 1982), or areas with conplex cover (MMahon and

Hart man 1989). Juveniles | eave winter habitat and mgrate to
sea at the end of their first year

Sim |l ar considerations could be devel oped for other anadronous
sal noni ds of concern, e.g., summer-run steel head. Ret ur ni ng
adult summer-run steel head enter river systenms during the
summer and occupy hol ding areas until they spawn. Preferred
hol di ng areas are deep pools with noderate to high velocity
and good cover conponents. Juveniles do not mgrate
extensively during their first sumrer and occupy a w de range
of habitats with noderate to high velocities and vari able
depth (Bisson et al. 1988). The hi ghest density of age 0+
juveniles tend to be in backwater pool areas. During the

wi nter, juveniles in larger streans generally seek refuge in
the interstices of gravel and cobble substrate, while sone
juveniles mgrate to smaller terrace tributaries (Cederholm

and Scarlett 1982). During their second sumrer, age 1+
juveniles occurring in small streans prefer scour pools,
pl unge pools, and cascades (Bisson et al. 1988), and in |arge

streans these fish also occupy boulder riffles and runs
(Collins et al. 1994).

In Iight of the above and ot her available information, NMS
recommends systematically considering the various habitat
requi rements of all freshwater |ife stages of coho sal non,

st eel head, and chum sal non (e.g., deep pools with adequate to
conpl ex cover, and off-channel over-wi ntering habitat) during
use of the Matrix and Checkli st. In this way, al
opportunities for maintaining and i nproving the freshwater
productivity of the anadronmous sal nonids should be identified
and individual and grouped | and managenent actions (and ot her
human activities) may be nodified accordi ngly. As Lestelle
et al. (1995) pointed out, "inprovenments in survival of one
life stage can be used to make up for irreversible | osses that
have occurred in another,"” and "any inprovenent in density-

i ndependent survival at any life stage will increase
productivity over the entire life cycle.”

V. Speci es Status Under Environnmental Baseline

In the second step of conducting ESA section 7(a)(2) analyses
(as discussed in NMFS 1996), NMFS anal yzes the effects of past
and ongoi ng human and natural factors which have led to the
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current status of the species and its habitat. Thi s

“envi ronnental baseline”, to which the effects of the proposed
action are added, "includes the past and present inpacts of

all Federal, state, or private activities in the action area,
the anticipated inpacts of all proposed Federal projects in
the action area that have already undergone formal or early
section 7 consultation, and the inpact of state or private
actions which are contenporaneous with the consultation in
process”" 50 CF. R 8 402.02 ("effects of the action"). The
"Matrix of Pathways and | ndicators" described above provides a
met hod for characterizing the environnental baseline in terns
of current functional conditions of instream riparian and
wat er shed el enents in the action area (NMFS 1996).

When devel oping the "Matrix of Pathways and I ndicators”, NMFS
utilized the best available informati on on aquatic ecosystens
for coastal salnonid habitats. This information was

devel oped by aquatic scientists when fornulating the Northwest
Forest Pl an2 (NFP). The Report of the Forest Ecosystem
Managenment Assessnent Team ( FEMAT 1993) descri bed nyriad

ant hr opogeni c factors that have contributed to the degraded
conditions and ecol ogical stress currently exhibited by
coastal aquatic ecosystens throughout the NFP area, including
t he Unpqua Ri ver Basin. Anmong the factors described that are
directly relevant to Umpqua River cutthroat trout are: |oss of
| arge wood recruitnment (fromriparian habitat degradation);
degradati on of water quality, especially tenperature and

sedi mrentation (fromrenoval of riparian vegetation and road
building); altered streanflows (changes in the tim ng,
magni t ude, duration and spatial distribution of peak and | ow
flows fromtinber harvest); and the |oss of instream habitat

2 Docunentati on of the aquatic anal yses underlying the
Nort hwest Forest Plan can be found in Forest Ecosystem
Managenent : An Ecol ogi cal, Econom c, and Social Assessnent
(Report of the Forest Ecosystem Managenent Assessnment Tean);
t he Final Supplenmental Environnmental |npact Statenent on
Managenent of Habitat for Late Successional and O d- G owth
Forest Rel ated Species Wthin the Range of the Northern
Spotted OM, the Record of Decision for Anmendnents to Forest
Servi ce and Bureau of Land Managenent Pl anning Docunents
Wthin the Range of the Northern Spotted OM ; and Standards
and Cui delines for Managenent of Habitat for Late-Successional
and O d-Gowth Forest Rel ated Species Wthin the Range of the
Northern Spotted Ow .
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conplexity (loss of pools and sinuosity fromtinber harvest
and road building activities).

The FEMAT anal ysis acknowl edged that in order to provide for
the survival and recovery of at-risk resident and anadronous
fish stocks in the face of a severely degraded environnent al
basel i ne, an i medi ate and aggressive effort to inplenment
sweepi ng changes in | and nmanagenent practices on federal |ands
woul d be necessary. For this reason the Aquatic Conservation
Strategy objectives (ACS), a cornerstone feature of the NFP
wer e devel oped. The ACS was specifically designed to protect
sal noni d habitat on federal |ands nmanaged by the USFS and BLM
within the range of the northern spotted owm by restoring and
mai ntai ning the ecol ogi cal health of watersheds and aquatic
ecosyst ens. VWhil e the ACS objectives were devel oped for the
Federal |and management agencies, NMFS views the ACS as
necessary for recovery of coastal sal nonids across al
jurisdictions (i.e. Federal, state, local and private), and
applies these objectives when eval uati ng proposed actions that
concern anadronpus speci es.

The ACS is based on nine objectives designed to maintain
(prevent further degradation of) ecosystem health at watershed
and | andscape scales to protect habitat for fish and other

ri pari an-dependent species and to restore currently degraded
habitats (Table 3). The ACS objectives are listed bel ow

1. Mai ntain and restore the distribution, diversity, and
conpl exity of watershed and | andscape-scale features to
ensure protection of the aquatic systens to which
speci es, popul ations and comrunities are uniquely

adapt ed.
2. Mai ntain and restore spatial and tenporal connectivity
within and between watersheds. Lateral, |ongitudinal,

and drai nage network connections include floodplains,
wet | ands, upsl ope areas, headwater tributaries, and
intact refugia. These network connections nust provide
chem cally and physically unobstructed routes to areas
critical for fulfilling life history requirenments of
aquatic and ri parian-dependent species.

3. Mai ntain and restore the physical integrity of the
aquatic system including shorelines, banks, and bottom
configurations.

4. Mai ntain and restore water quality necessary to support
heal thy riparian, aquatic, and wetl and ecosystens. Water
quality nmust remain within the range that nmaintains the
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bi ol ogi cal, physical, and chem cal integrity of the
system and benefits survival, growth, reproduction, and
m gration of individuals conposing aquatic and riparian
conmuni ti es.

5. Mai ntain and restore the sedi ment regi ne under which
aquati c ecosystens evolved. Elenments of the sedi nent
regime include the timng, volume, rate, and character of
sedi ment input, storage, and transport.

6. Mai ntain and restore in-streamflows sufficient to create
and sustain riparian, aquatic, and wetland habitats and
to retain patterns of sedinent, nutrient, and wood
routing. The tim ng, magnitude, duration, and spati al
di stribution of peak, high, and low fl ows nust be
pr ot ect ed.

7. Maintain and restore the timng, variability, and
duration of floodplain inundation and water table
el evation in meadows and wetl| ands.

8. Mai ntain and restore the species conposition and
structural diversity of plant communities in riparian
areas and wetl ands to provi de adequate sunmer and w nter
thermal regulation, nutrient filtering, appropriate rates
of surface erosion, bank erosion, and channel m gration
and to supply amounts and distributions of coarse woody
debris sufficient to sustain physical conplexity and

stability.
9. Mai ntain and restore habitat to support well-distributed
popul ati ons of native plant, invertebrate, and vertebrate

ri pari an-dependent speci es.

Based on the aquatic habitat analysis presented in the FEMAT
Report, it is unlikely that all of the biol ogical

requi rements for Unpqua River cutthroat trout (i.e., properly
functioning aquatic habitat across all ownerships in the
Umpgua River Basin) will be net in the next ten years.
Because the ACS is based on natural disturbance and recovery
processes, the NFP recognized that it nmay take decades,

possi bly nore than a century, to acconplish all of its

obj ecti ves. Sonme i nprovenents in aquatic ecosystens,
however, can be expected in ten to twenty years. Aquati c
scientists and speci es experts determ ned that the NFP, as
described in the Record of Decision, would result in an 80
percent probability of achieving habitat of sufficient
quality, distribution, and abundance to all ow anadronous
cutthroat trout populations to stabilize. Because of simlar
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habitat requirenments, NVFS believes that a simlar outcone for
all Unmpqua River cutthroat trout life forns could reasonably
be expected frominplenentati on of NFP conservati on neasures
across all | and ownershi ps. Assuring that all actions
pronmote attai nment of ACS objectives is pivotal in determ ning
whet her actions would be likely to jeopardize |listed Unpqua

Ri ver cutthroat trout.
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A. | nt roducti on

The National Marine Fisheries Service (NWS) eval uates the
effects of Federal actions on Unpqua River (UR) cutthroat
trout (Oncorhynchus clarki clarki), Oregon Coast (OC) coho
sal non (O. kisutch), Southern Oregon/ Northern California
(SONC) coho salnmon (O. kisutch), Oregon Coast (OC) steel head
(O nykiss), Klamath Muntain Province (KMP) steel head (O
nmyki ss), Lower Columbia (LC) steel head (O mykiss), chum

sal non (O keta), chinook salnon (O tshawytcha), and sea-run
cutthroat trout (O. clarki clarki) by applying the standards
of Section 7(a)(2) of the Endangered Species Act (ESA), 16
U.S.C. 1536(a)(2), and inplenmenting regulations at 50 C.F. R
Part 402. In applying these standards, NMFS uses the best
scientific and commerci al data avail able to determ ne whet her
a proposed Federal action is likely to (1) jeopardize the
continued existence of a proposed or |isted species, or

(2) destroy or adversely nodify the proposed or designated
critical habitat of such species (of the species |listed above,
critical habitat has only been proposed UR cutthroat trout).

B. Definition of Jeopardy and Destruction/ Adverse
Modi fication of Critical Habitat

The joint NMFS/U. S. Fish and Wldlife Service (USFWS)
regul ati ons inplenenting the ESA's Section 7 consultation
requi renents define "jeopardize the continued existence" as:

to engage in an action that reasonably woul d be expected,
directly or indirectly, to reduce appreciably the

i kel'i hood of both the survival and recovery of a |isted
species in the wild by reducing the reproduction,
nunbers, or distribution of that species.

50 C.F.R 8 402.02. The regulations also define the statutory
term "destruction or adverse nodification" of critical habitat
to nean:

a direct or indirect alteration that appreciably

di m ni shes the value of critical habitat for both
the survival and recovery of a |isted species. Such
alterations include, but are not limted to,
alterations adversely nodi fying any of those

physi cal or biological features that were the basis
for determning the habitat to be critical



50 CF.R 8 402.02. NMS/USFWSs (1996) further discusses the
ternms "survival" and "recovery,"” as they relate to anal yzing
j eopardy and adverse nodification, as follows:

Survival: the species' persistence, beyond conditions

|l eading to its endangernent, with sufficient resilience
to allow recovery. Said another way, survival is the
condition in which a species continues to exist into the
future while retaining the potential for recovery. This
condition is characterized by a species with a
sufficiently | arge popul ation, represented by all age

cl asses, genetic heterogeneity, and a nunber of sexually
mat ur e i ndi vi duals producing viable offspring, that

exi sts in an environnment providing all requirenents for
conpl etion of the species' entire life cycle, including
reproduction, sustenance, and shelter.

Recovery: inprovenent in the status of a species and the
ecosystens upon which they depend. Said another way,
recovery is the process by which species' ecosystens are
restored so they can support self-sustaining and

sel f-regul ati ng popul ati ons of |isted species as

persi stent menbers of native biotic comunities.

C. NMFS Approaches for Determ ning Jeopardy and
Destructi on/ Adverse Mddification of Critical Habitat

One net hod NMFS has used for determ ning the biol ogical

requi renments of listed sal nonids and applying themto ESA

anal yses is described in the docunment “Determ nation and
Application of Biological Requirenents in ESA Section 7(a)(2)
Anal yses” (NMFS 1995). This docunent describes a reasonable
approach for determ ning jeopardy when sufficient popul ation
information is avail able and when effects of actions can be
expressed relative to population levels. 1In the case of UR
cutthroat trout, OC coho sal non, SONC coho sal non, OC

st eel head, KMP steel head, LC steel head, chum sal non, chinook
sal non, and sea-run cutthroat trout (hereafter referred to as
"anadr onous sal noni ds"), the NMFS cannot apply this nmethod, as
there is insufficient informati on on these popul ati ons to nake
t he necessary popul ation esti mates.

However, NMFS has devel oped an alternative approach for
determ ning jeopardy in situations where habitat nodification
can be determ ned (this is also the nethod used for

det erm ni ng destruction/adverse nodification of critical
habitat). This alternative approach is based on a nunber of
assunmptions (described bel ow) regardi ng subpopul ati ons of
anadronmous sal nonids, as well as the docunented relationship

2



bet ween habitat nodification and "reproduction, nunbers, and
di stribution"” of the species. The assunptions are:

1.

The anadromous |ife formof UR cutthroat trout is vital
for the survival and recovery of the Evolutionarily
Significant Unit (ESU). The final regulation listing UR
cutthroat trout as endangered recogni zed that "[a]nadrony
is considered an inportant conponent in the evolutionary
| egacy of O clarki clarki" (August 9, 1996, 61 FR
41514). Johnson et al. (1994) simlarly noted that "the
depressed sea-run conponent of the population is a
substantial and inportant conmponent of the ESU and its

| oss woul d conproni se the distinctness and viability of

t he inclusive ESU "

Abundance of the UR cutthroat trout anadronous life form
in the North Umpqua River is indicated by the W nchester
Dam counts. The anadronmous life formis not nore
abundant in the South Unpqua River or in the mainstem
Umpgqua River (including the Smth River) than in the
North Umpqua Ri ver.

The UR cutthroat trout ESU is conprised of nultiple
subpopul ations (as yet undefined), each of which includes
anadr onous, potanodronous, and resident |ife fornms and
each of which is adapted to | ocal subbasin or watershed
environnents. Preservation of the remaining genetic

di versity enbodied in these undefined subpopulations is
essential for the survival and recovery of the ESU as a
whol e. This assunmption is based on: 1) the variation in
envi ronnmental conditions between watersheds within the
Unpqua Ri ver Basin (Johnson et al. 1994), and 2) the high
degree of genetic variation anong popul ati ons of coast al
cutthroat, even those in close geographic proximty.

UR cutthroat trout popul ations are below the threshold

| evel necessary to avoid long-termloss of genetic
variation. Assum ng that each |life formis an essenti al
conponent of each subpopul ati on, even a | ow | evel of
additional inpact to any life form especially the
anadronmous formwhich is at critically Iow |levels, nmay
reduce the likelihood of survival and recovery of the ESU
as a whol e.

The OC coho sal non, SONC coho sal non, OC steel head, and
KMP st eel head ESUs are conprised of nultiple

subpopul ations (as yet undefined), each of which may be
uni quely adapted to | ocal subbasin or watershed

envi ronnents. Preservation of the remaining genetic
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di versity enbodied in these undefined subpopul ati ons may
be essential for the survival and recovery of each
popul ati on as a whol e.

OC coho sal non abundance may be | ess than five percent of
that in the early part of this century (July 25, 1995, 60
FR 38021). This ESU is likely to becone endangered in

t he foreseeable future (July 25, 1995, 60 FR 38011).

Hat chery fish have an extensive presence within this ESU.
In this context, sustainability of natural populations is
guesti onabl e.

Al'l SONC coho sal non popul ations within this ESU are
depressed relative to their past abundance, based on the
limted data available (July 25, 1995, 60 FR 38011). The
mai n stocks in this ESU (Rogue River, Klamth River, and
Trinity River) are heavily influenced by hatcheries,
apparently with little natural production. The apparent
declines in production suggest that the natural
popul ati ons are not sel f-sustaining.

The status of coho sal nobn stocks in npst coastal streans
within the SONC coho salnmon ESU is not well known, but
t hese popul ations are small (60 FR 38011, July 25, 1995).

Most OC steel head popul ati ons have been declining in the
recent past. This ESUis likely to becone endangered in
t he foreseeable future (August 9, 1996, 61 FR 41541).

Hat chery stocks may pose significant genetic
introgression to this ESU.

Most of the KMP and LC steel head popul ati ons within these
ESUs are in significant decline, based on estimtes of
percent annual changes in run size (March 16, 1995, 60 FR
14253; August 9, 1996, 61 FR 41541). Declines in sunmmer
st eel head popul ations are of particular concern.

There is insufficient information to determ ne the status
of chum sal non, chi nook sal non, and sea-run cutthroat
trout stocks at this tinme. This analysis, however,
conservatively treats effects to chum sal non stocks the
sane as effects to the ot her anadronpus sal noni ds.

Based on these assunptions, the NMFS believes that the
conservation of nost of these subpopul ati ons nust be ensured
when conducting jeopardy or destruction/adverse nodification
of critical habitat analyses. Wiile these assunptions are
necessarily conservative to mnimze risk to a population in



the face of limted information, they will be appropriately
modi fi ed when better information becones avail abl e.

In the Stages of Analysis section below, the NMFS descri bes
how it relates the popul ati on assunpti ons descri bed above to
cutthroat trout, coho sal non, steel head, chum sal non, and

chi nook sal non biol ogi cal habitat requirenents and projected

| evel s of habitat nodification to address ESA requirenents for
avoi di ng jeopardy or destruction/adverse nodification of
critical habitat.

St ages of Anal vsi s

For each conference or consultation concerning the anadronous
sal noni ds, NMFS performs the follow ng analysis for applying
ESA standards within the framework of the above assunptions
and the biological requirenents described in Attachnment 1
(NMFS 1996a) .

The conceptual prem se is that the survival and recovery of

t he anadronmous sal noni ds can be assured by providing
sufficient prespawni ng survival, egg-to-snolt survival, and
upstreanm downstream m gration survival rates through the
protection and restoration of properly functioning freshwater
habitat. The NMFS has devel oped net hods to eval uate

envi ronnental baseline conditions, together with the effects
of actions, to determ ne whether properly functioning
conditions will be present to ensure the survival and recovery
of the anadronmous sal noni ds.

1. Define the biological requirenents of the |isted species.

To determ ne whether a proposed or continuing action is likely
to jeopardize a |listed species or destroy or adversely nodify
its critical habitat, it is first necessary to define the

bi ol ogi cal requirenents for ensuring the continued existence
(in terms of survival and recovery) of the species.

Anadr onmous sal noni d bi ol ogi cal requirenents can be expressed
in terns of environnental factors that define properly
functioning freshwater habitat necessary for survival and
recovery of the ESU. Individual environmental factors include
water quality, habitat access, physical habitat el ements,
channel condition, and hydrol ogy. Properly functioning

wat er sheds, where all of the individual environnmental factors
operate together to provide healthy aquatic ecosystens, are

al so necessary for the survival and recovery of the anadronous
sal moni ds. These environnmental factors are known to result in
sufficient prespawning survival, egg-to-smolt survival, and
upstream downstream m gration survival rates to ensure
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survival and recovery of |isted species (Reiser and Bjornn
1979, Irving and Bjornn 1984, Cuenco and MCul | ough 1995).

The NMFS, in collaboration with the FW5, United States Forest
Service (USFS), Bureau of Land Managenment (BLM), has

devel oped a nethod for evaluating the functional potential and
current conditions of individual environnental factors and

wat er sheds. This process is described in the docunent "Making
ESA Determ nations of Effect for Individual or G ouped Actions
at the Watershed Scal e (NMFS 1996b).

Thi s docunent contains a matrix of aquatic, riparian, and
wat er shed el enents ("Matrix of Pathways and I ndicators") and
provi des generalized ranges of potential functional val ues
(i.e., “properly functioning”, “at risk”, and “not properly
functioning”) for each of the elenents. NMS acknow edges
that the values provided in this generalized matrix are not
appropriate for all watersheds within the ranges of anadronous
sal nonids. Interagency field-level teans are encouraged to
adapt the general matrix as necessary to reflect |ocal
geologic and climatic influences of aquatic habitat and
wat er shed conditions within specific physiographic areas.

2. Eval uate the rel evance of the environnmental baseline to
t he species' current status.

The environmental baseline represents a basal set of
conditions to which the effects of the proposed or continui ng
action would be added. It "includes the past and present

i npacts of all Federal, State, or private activities in the
action area, the anticipated inpacts of all proposed Federal
projects in the action area that have already undergone fornal
or early Section 7 consultation, and the inpact of state or
private actions which are contenporaneous with the
consultation in process.” See 50 C.F. R 402.02, definition
of "effects of the action.”

Under this definition, the environnmental baseline would not
include future discretionary activities in the action area

t hat have not undergone ESA consultation. Thus, the species’
current status is described in relation to the risks presented
by the continuing effects of all previous actions and resource
conmmtnents that are not subject to further exercise of

Federal discretion.

For a new project, the environnmental baseline represents the
ri sks entailed by conditions in the action area that exist
bef ore the proposed actions begins. For an ongoi ng Feder al
action, it is necessary to evaluate the effects of previous
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resource commtnments separately fromthe effects that woul d be
caused by that action's proposed continuance.

The reason for determ ning the species' status under the risks
presented by the environnmental baseline (w thout the effects
of the proposed or continuing action) is to better understand
the relative significance of the action's effects upon the
species' |likelihood of survival and chances for recovery when
t hose effects are added to the environnental baseline. The
greater the risks the species face at the tinme of

consultation, the nore significant any additional adverse
effects caused by the proposed or continuing action will be.

In addition to its use in determ ning the biological

requi renents of anadronous sal nonids, "Mking Endangered
Speci es Act Determ nations of Effect for Individual or G ouped
Actions at the Watershed Scal e (NMFS 1996b), can al so be used
to characterize environnmental baseline conditions. The
“Matrix of Pathways and I ndicators” included in the docunent
provi des a nmethod for characterizing the environnental
baseline in terms of current functional conditions of

instream riparian, and watershed el enents that reflect |ocal
geol ogic and climactic conditions in the action area (NMS
1996). NMFS assunes that the poorer the functional condition
of these elenments, the higher the risk to anadronous sal noni ds
from additional action-rel ated adverse effects.

3. Determ ne the effects of the proposed or conti nuing
action on |listed species.

In this step of the analysis, NMFS exam nes the |likely effects
of the proposed action on the species. The analysis my
consider the inpact in ternms of how the proposed action

af fects anadronous sal nonid habitat and/or the |evel of
incidental take caused by the action. The analysis includes
effects that may or may not be within the action agencies

di scretion to correct. In addition to characterizing the

envi ronnental baseline, the "Matrix of Pathways and

| ndi cators” (NMFS 1996b) provides a neans of predicting the
effect of actions on the functions and conditions of instream
ri pari an, and watershed elenments within the action area.

4. Det erm ne whether; a) the species can be expected to
survive (with an adequate potential for recovery) under
the effects of the proposed or continuing action, the
envi ronnent al baseline, and any cunul ati ve effects, and
b) the action will appreciably dimnish the val ue of
critical habitat for both the survival and recovery of
t he speci es.



In this step of the analysis, NMFS determ nes whether the
specific action under consultation is likely to jeopardize the
continued existence of the listed species, or result in
destruction or adverse nodification of critical habitat. As
descri bed above, NMFS uses the "Matrix of Pathways and

| ndi cators” (NMFS 1996b) to determ ne whet her actions would
further degrade the environmental baseline or hinder

attai nnent of properly functioning aquatic conditions.
Actions that do not retard attai nment of properly functioning
aquatic conditions when added to the environnmental baseli ne,
woul d not jeopardi ze the continued existence of anadronous
sal monids or result in destruction/adverse nodification of
critical habitat, because they would maintain or restore the
quality, distribution and abundance of habitat at the
wat er shed scal e (prespawni ng survival, egg-to-snolt survival,
and upstream downstream m gration survival rates) thus
ensuring survival and recovery of the species.

5. ldentify reasonable and prudent alternatives to a
proposed or continuing action that is likely to
j eopardi ze the continued existence of the |listed species,
or result in destruction or adverse nodification of
critical habitat.

| f the proposed or continuing action is likely to jeopardize
the listed species or result in destruction or adverse

nodi fication of critical habitat, NMFS nust suggest potenti al
reasonabl e and prudent alternatives, if any, that would conply
with Section 7(a)(2) of the ESA, and which can be taken by the
Federal agency or applicant in inplenenting the agency action.
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